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THE HYDPATES CHROMIUM 


Two hydrates chromium chloride are weil recent [1,2] mention made taree 
hexahydrates differing properties and particular their ability react aqueous solution with 
amount: silver The respective structural formulas sssiqued them ate: 


(I) Green modification Green modification Grey modification 

Werner and Recoura Bjerrum 


This mode evidently borrowed from monogtaph Wyrouboff [4] claims the 
existence still Jarger number Reports the literature ate conflicting. and Gubser [5] 
suggest that the amount precipitated chlorine depends the duration and the conditions 
This more clearly illustrated Weinland Kech the other hand, [7], who believed that 


had intermediate chloride, neatly classifies them the analytical data 
giving reactions for 1,2 and chiorine 


the basis separation chiorine ions, This method not reliable. 


Determination chlarine the green chromium chloride hexahydrate the method 
room temperature gives tesults corresponding the total chlorine content. The results also obtained 
determinations 0°. Chlorine the gravimetric method gives resulis, 


depending the precipitation and the acidification the the equivaient for 
the three atoms. 


the instructions failed isolate his chloride, and its existence appears 
unproved both from preparative and thermographic standpoints (see below). Moreover, when the dark- 
green chloride pulverized, changes the same change occws when dried over acid, and 
two mclecules water are lost, Bjerrum suggested that his product should dried over acid and vacuum. 


[9] gave for the preparation this which led the dark-green 


one his papers the latter describes the own trihydrate chromium chloride 
which not electrolyte and which assigns the formula: 


Pfeiffer [11] also proposed Wemer's structure for this product; obtained this aqueous 
but did not isolate the solid 


the opinion these therefore. chromium chloride formed series similar the series Werner 
and Miolatti for cobalt and platinum, 


attempting prepare Recoura's brown compound, actually obtained (following his 
change color the brown and isciated small solid which wete inclined 
regard which part the water had been ether and which contact with water was 
reconverted into the green modification, all events, this brown modification not 
the green violet 


The electrical conductivity method was used for determination the structure the complexes, Wemer 
had shown that whereas the molar electrical conductivity the grey modification constant from the very start 
(350 reciprocal ohms), the electrical conductivity the modification rises the magnitude the former 
the several This instability the green modification, least weak concentrations, was not 
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clarified the literature. Werner and Gubser one cage such solutions obtained electrical conductivity 
the order 500 reciprocal and did not give this fact the attention deserved. 


take into account the the chromium hydroxide, then the molar 


measuring the electrical conductivity solutions chromium hydroxide, previously heated 
100° solutions which may stronyly hydrolyzed), obtained molar electrical conductivity the order 


680 reciprocal ohms, 


thermographic investigation preparations with straight thermocouple open 
vessel, the first halt 84°, corresponding the melting point. Subsequently the rises steadily and 
halts are observed. This evidently bound with gradual loss water. When the sample was heated 
vessel the Stepanov type. pressure its own vapor. apart from the melting point halt there was 
observed halt about loss water, and one abou: 300°, marking the start decomposition, 


Thermograms with Cifferential Kurnakov for the gzeen modifications 
the method Recoura the method (Figs. and were both respect the 
course the curve and that the temperature halts the The first halt 84° corresponds the 
melting point the sample; the second 152° marks the complete removal water. 


642° 


the preparations heating confirms above observations. 


the green chloride first then acquires violet color; further calcination becomes and then 
chlor.de: slow results first eli the water and then decomposition with joss 


When moist samples are heated. yet another hait observed the 131 corresponding 
evidently loss hygroscopic water. 


The the violet modification chloride gives two halts and 114° 
(Fig. 3). 


From the structure the the hexaaquo chromium chloride expected that, due 
the properties the water located inside the sphere the and that outside the the 
water would lost different This was actualiy reflected the 


X-tay powder diagrams, photographed our request cylindrical carrera type 
radiation, showed identical X-tay pattems for the green modifications obtained methods 
Recoura and Bjerrum. both cases the X-tay diagrams were grainy. The picture not substantially 
grinding. These two diagrams are with the X-tay diagram the anhydrous chloride which gives normal 
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The diagram the modification less than those grvea aud differs 
from the The X-tay diagram the sahydrous specimen contains large number lines, 


The concept the so-calied hydrate isomerism, which mention modem textbooks [1,3] maialy 


that the system water-dissolved salt for such selatively simple case chromium different 


forms could exist for longer shorter period 


time, now too little has been 


given the difference be:ween the state substance the solid form and that especially water, 


distingu‘shing between the 


the behavior the water the 
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Researches series authors have established that whereas the electrolysis fused neutral 
sodium leads separation metallic tungsten the cathode, electrolysis acid tungstates gives 
tumgsten bronzes, 


the research study was made the reduction acid tungstates metallic 
sodium and the conditions formation tungsten bronzes, 


mechanism reduction acid tungstates hydrogen was studied Spitsyn showed 
that during the first stage the the acid loses stom oxygen form the 
Later the zeduction proceeds the interval 550-700° strictly consecutive order from 
less reduced reduced bronze with sepatation the metal: blue bronze 


The final product reduction tungstate and metal, 


according the 


Philipp obtained acid tungstates with tin, also showed thet fusion bronzes 
tungsten This method permits from one bronze another, 

Spitsyn [8] when the electrical conductivity acid sodium 
came the conclusion that these melts with formation free 
may reached inspecting the the curve the fusion diagram the system sodium 
trioxide, 


reduction the free tungsten trioxide the melt due the acid turgstate, 
Reduction the trioxide proceeds equations: 


reasonable assumption that proceeds certain intermediate tie which consists 


oxide reacts further with excess triaxide: 


The over-all reaction the the process will proceed according the equation: 


the tungsten dioxide further reduced might assume tnat the 
further reduction proceeds according the equation: 


But this teaction the fifth and its probability very low, the reduction 


Friderich and Sittig [9], when investigating the lower oxides some metals, estabiished that 
calcinstion vacuum tungsten dioxide leads decomposition into metallic tungsten and tungsten 
trioxide; the latter sublimed and was deposited the cold the apparatus, the other hand, when 
the trioxide and metallic tungsten was caicined 1000° the absence tungsten 
dioxide was obtained, The authors did not draw any whatever from these may infer 


that reversible took place: 


interesting note that the effect this reaction, Lom data [10] 
18°, kcal, substantially equal zero, 


normal conditions the equilibrium (8) shifted far the ief, if, however, the 
trioxide could from the sphere the wou'd the right and reaction 
(8) would proceed completion with tungsten, the and Sittig, this was 
accomplished using high which the trioxide and ieft spheze reaction, 


passed tungsten dioxide: 


Assuming that and allowing for the tungsten may propose 
the following scheme reaction (9): 


3WO, 


thereby the The substances selected had basic and were 


the 


res are set Tabie 


reaction 


TABLE 


Expt, Added substance Amount Molar Analyzed Reacticn Comp, Yield tungsten 
substance substance wo, product 
(in etical 


Sodium 
Calcium 


The over-all reaction between the dioxide and the stated compounds may repiesented the following 
equations: 


the reactions (10), (11) and (12) are the reactions: 


which the over-all expression (8), 
The results the experiments are sufficiently convincing evidence the occurrence reaction (8). 


the reduction tungstates rretallic sodium may considered proceed the 
following manner, The first stage reduction the acid tungstate reduction tungsten trioxide with formation 
dioxide according equations (4) and (5). The course the depends the state equilibrium 
reaction (8). The state this the given conditions the properties the medium, 
the basic, then the triexide bound and the equilibrium (8) shifted the right the 


When acid are reduced, the basic acidic character the 
tungsten trioxide Let this case More 


The sum these gives equation (3), 

The reaction leads separation metallic 


Deficiency There excess tungsten trioxide inthe medium, the start, the 
preceding case, tungsten dioxide formed, while oxide bound excess trioxide, 


But due the excess trioxide, equation (8) the Hence the tungsten dioxide will 
not decomposed with formation tungsten,but diox:de will accumulate, 


Tungsten dioxide bound form with tungstate accordance with reaction: 
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? in % 


and then, presence excess 
Consequently, when acid tungstates are reduced with bronzes are 
and they consequently products incomplete acid tungstates, 


Spitsyn showed that when acid tungstates are with hydrogen the degree reduction the 
obtained bronzes increaseswith increasing amount The bronzes may the follewing 
order increasing degree reduction: Blue, red, yeliow, Similarly reduction with sodium 
degree reduction must increase increasing sodium, 


our preceding paper introduced the concept the critical value the sodium amount, this 
understood the ratio (in of(on the one hand)the sodium necessary reduction all the free 
trioxide tungsten and neutral tungstate the other) the amount sodium necessary for complete reduction 
both the trioxide and all the neutral tungstate according the equation: 


the sodium used for reduction less than the critical value, then excess trioxide remains 
and must farmed. Consequently the critical value may limiting value below which 
bronzes are obtained and above which tungsten obtained, 


The literature does not contain any data about the with the help metallic sodium, 
Reduction was in. iron bomb After experiment, the reaction mass was lixiviated 
with water and the character the products was The results ate set Table 
The amount sodium (in was calculated relation the sodium for complete 
all the the column ate the critical values for tungstate che 
given com position, 


The thal reduction acid tungstates with inadequate amount sodium leads 
all cases, when the even very exceeds the critical value, formed, the emount 


When there little trioxide the mixtwe, reduction gives dioxide, When there 
acid with hydrogen, 


But the last two this equation are with WO, 


(13): 


the other hand, indicated above, know from work that bronzes are capable 


Consequently equations the type (14), (15), etc. are reversible, 


= 
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TABLE 


25.0 6.3 Tungsten 
Paratungstate 
20,0 14.58 Mixture red and violet 
tnis basis :nay conclude that reactions (8), (13), (14), (15), closely 


less reduced With progressive the amoun:, the residual trioxide will decline 


exceeds the critical amount, the iatter will attained and tungsten will 
commence, 


Conse quently with gradual increase sodium and deciease the 
quantity trioxide, the reaction pass through al! the stages reduction the way metal, 
The whole gioup these complex which individual closely linked 
with all the others, This also accounts for fac’ that mixture bronzes, the separation 


shown that this reaction proceeds two stages, Tungsten formed the first stage, The second stage 


t 
study was made the mechanism sodium tungstates metallic sodium, was 
depends the character the medium and governed the state equilibrium the reversible 


3WO, 


was established that when acid tungstates are reduced sodium, the character the reaction products 
depends the degree acidity the medium, the amount sodium taken for the reduction sufficient 
impart basic character the medium, then the equilibrium equation (8) shifted the right, the 
direction fermation metallic tungsten, Wher there deficiency sodium and the medium has acidic 
then equation (8) shifted the left, the direction formation tungsten dioxide, 
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section the type: Fig. i). 


which none diagonals takes Fig. 
and continuous series solutions oi: the sides, consider three types: 
The sharp displacement the exchange decomposition causes break the continuous 
and division the stable diagonai into phase triangles (Fig. 4). 
special “belt” eutectic type the reciprocal system (investigated us) the metaphosphates and 
sulfates lithium and potassium Li, and 13), described detail the concluding part 
the paper. Its special character the presence the more stable section from the 
representative points the opposite sides the system. These sections the system are 
divided into two which are subjected triangulation into two phase triangles, None the diagonals 
EXPERIMENTAL 


The investigation was carried out visual- 
polythermic method fusion. The crucible was 
platinum. The thermocouple was made 
alloy and incorporated extremely sensitive multi- 
scale The liquidus curves were 
mined from the disappearance 
crystals due persistent vitrification the 
enriched with lithium Caiculations 
were made with equimolar 
metaphosphate was prepared fusion 
pure phosphate with carbonate, Melting points salts: 634°; 

Li,SO, Part the tabulated material has been cut down the length 


this 


Binary Systems 
(KPO (Table Fig. This system here ir. estigated for the first time. There 


Figs. and types systems with one 
complex component the sides, 
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TASLE 
4 
116 
758 
136 
144 
TABLE 


bee 


TABLE 


554 


ABLE 


- 


4? 


fication, Eutectic 47.5% and Transformation point the 
574° and 33.5% 


(Table Fig. 7). Investigated for the first time. 


e e ‘ 
TABL: 
‘ 
550 92.5 620 
540 
i128 


TABLE 


604 
580 


TABLE 
Section [20% 80% 


TABLE 
Section [65% 35% 
494 
642 480 
586 460 
558 
528 500 


and 


TABLE 


Seccion 


TABLE 
Section [90% 10% 

524 58.9 566 
508 64.8 582 
484 

i 
TABLE 


710 536 
682 496 
608 558 
586 100 562 


TABLE 


Section 


486 
512 
528 
546 
600 
646 

TABLE 

Section VII [80% 20% 


572 


v 


600 


was 
lidium under the 
action the added meta- 
phosphate spite the 
melting point. The molecular 
less than that 
lithium metaphosphate. 


Repeatedly 
investigated Forms compound 


the diagram the reciprocal system from the 573° point the lateral binary 


system the the crysiallization field shown broken curve (Fig. 9). 


terminetes the 


The field this compound obviously 
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Molar 


Chart internal through the reciprecal system 


- 


Diagonal Sections 


None the diagonal sections stable and both intersect 


the products double 
Fig. Diagonal sections the reciprocal 


the double sulfate lithium and potassium, and the and 
modifications lithium 


Points the branches: 26% and and 524°; 55% Li,SO, and 


Section (Table Fig 8). The section intersects the fieid crystallization lithium 


the sulfate lithium and and potassium sulfate There slight infiection 


branch 50% whose significance have not yet established. 
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656 


e 
Molar 
Fig. 10, Internal sections through the system: Fig, 11. Internal sections through the system: 
50% 
le, 50, 
‘ 


Fig. diagram the Fig. Projection the the system the 
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Area (in 


Field 


Potassium sulfate 
Potassium metaphosphate 
Double metapho:phate lithiuin and 
Lithium 


TABLE 


Transition 474 


Taternal Sections Threugh the 
System Tables 6-14) 


= 


Section TY, Intersection at: 
and 443°; 21% and 474% 


e 


(KPO,), and 460°; 57% and 


Section Point intersection 45% 
and 470°. 
Section VIL Point intersection 42% and 


Section VIIL Point imtersection 42% and 


Section Eutectic point 67% and 


field 
27.9 
2.6 
1.9 
11.6 
8.3 
2.5 
5.8 
440 20.5 
Eutectic 460 33,5 32.5 
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The the lithium are plotted with brokea because here the field 
vitrification was only partially due the experimental 


The projection the curves crystallization the side the square the reciprocal 


system represented Fig. The system contains three ternary and one ternary transition point 
(Table 16, Figs, and 14), 


Sections and are the sole stable 
sections the they bear the character 


binary whose eutectic points 
ate turning points, 


Section the most 


The fields crystallization the 
double sulfate lithium and potassium are 
characterized defined ridges 
arranged along the given section, 


e 
point (P); eutectic point; inflection (484°) section 

point, 


crystallization the system: 535°; 
Due the absence data for the heats formation and impossible 
the athitrary thermochemical effect the doubie decomposition reaction; cleatly very small, could 
from the fusion both the following equations the reaction between the stucting 
camponents leads formation both the double the components and 


the heat the double reaction was higher than the heats the complexes, 
then both.compiexes should result their decomposition with 
happens, for example, the system Na, SO, 


which the conventional the double decomposition reaction 6,23 per 
the direction rhe stable pair 


that have investigated, however, the fields both the and KPO, 
transverse which separates the capeble entering imto exchange, The transverse 
section divides the into two which are subjected secondary 
triangulation, The results this investigation would more interesting determinations were made the 
has been determined [6]. 


SUMMARY 


the visual-polythermic method fusion, investigations were made the liquidus surface 
the systems 


and the surface crystallization the reciprocal system Li, POs, 


Fig. the stable sections are the dense, continuous curves; the unstable ones broken curves 
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The surface crystallization the reciprocal six three ternary eutectics 
and one transition 
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CRYOSCOPIC INVESTIGATION THE SYSTEM 


Form ation ternary systems usually accompanied solvaticn, association, 
merization, These processes have attracted, end are still attracting, the attention many investigators since they 
involve clarification the properties solutions (especially electrolytes). 


our investigation the system aimed elucidating the effect 
solution mercuric iodide fused naphthalene. our experimental conditions was expect- 
that this would manifested one the two following directions: the would form complexes 


with (polyiodides); the iodine would only facilitate association (or dissociation) the mercuric mole- 
cules, 


The literature contains reports the polyiodides various metals both aqueous and 
aqueous solutions, with iodine aqueous and alcoholic solutions forms the Ki, [5]. polyiodide 
the same composition formed when todine and potassium iodide are dissolved liquid SO, 


Plotnikov and others investigated the electrical conductivity the alkali metals liquid 
iodine and arrived the that the conductivity caused dissociation polymers polyiodides, 
Meyer [2] obtained polyiodides the alkaline earth metals: Remy [4] observes (conceming poly- 
the aikali metals): hexaiodides mainly the heavy. (Cu and Hg) also 
prepared mercuric squeous alcoholic solution. Polyiodides are only stable when 
liquid 


The literature thus contains series staternents about the formation polyiodides various in- 
cluding polyiodides mercury. some cases does form with metallic iodide, notably with 


EXPERIMENTAL 


the following sequence: The melting point weighed sample pure was the 
naphthalene was added weighed amouni iodine, and after solution the the 
point the was the iodine raphthalene was added weighed Hgi,; 
after this had dissolved, the melting point was again determined. The difference between melting point 
pure and the melting point the solution iodine naphthalene calculation the 
ecular weight the iodine. 


From the (At,) between the temperatures solidification the iodine 
and that the same solution after addition the molecular weight was calculated accord- 
ing the formula: 

where the cryoscopic constant naphthalene, the weight the substance whose molecular weight 
was determined;At the depression the solidification point the soiution; the the selvent, 


second series experiments the order addition iodine and the was reversed: 
iodide was first dissolved naphthalene and the molecular weight was iodine was then 


Millimoles 
+000 


1600 


0,2428 
0.0500 


TABLE 
Second Experiments 


Millimoles 
(in lene ution 


19.75 0.0800 


19.74 0.1166 
19.99 0.1180 
19.74 0.1166 
19.74 0.1366 


19.74 0.1166 


introduced and its molecular weight was The results this ate set forth Table 
where At, denotes the the solidification pute and the solutions 
Hgl, therein; At, the difference between the Hgi, naphthalene and 
the solution with addition iodine. 


The results the cryoscopic investigation the iodide set forth 
Table snow that, regardless the amount iodine previously added the weight 
between the quantities iodine and experiments over wide the first ex- 

experiments, then the varying amounts iodine initially added the naphthalene should have reflected 

the magnituce our determined value the molecular the initially added 
iodine conclusion that are formed our This also supported 
the the e~periments set forth Table The molecular weight first (without previous addi- 
tion iodine) dete all cases was close 407 slight deviation only 5), the 
molecular weight determined the absence below the calculated value (454). 
Such ratio between the found ard molecular weights definite criterion that iodide dis- 
fused naphthalene undergoes 


after which the .rolecular weight the iodine was determined. all cases the obtained 


Mol, wt, 
found 
47,80 1,23 0,32 265 12,93 679 
25.78 0.66 0,18 255 0,06 
19,36 0.49 262 0.1166 0,06 679 
16.78 0.38 0.10 262 0.2766 679 
Mol, 
No. 
prep. 
12.92 0.10 407 0.2458 47.82 0.34 
12.93 407 0.2000 39.49 259 


ing 


The iodine added the solution does not combine with the poly- 
are not formed this 


association. the depression would not the weight 


the molecules this salt, which would occut under the influence the the 
ly, the addition after Hgl, (expts. 3-6, Table 2), bring about 
tion the molecules this The associating effect introduced before 
tion mercuric iodide latter and the this effect when the after dissolution the 
molecules this salt ure first the action the iodine associate under the 
influence the possible that mercuric iodide are then solvated. But 
when mercuric iodide dissolved pure naphthalene, its molecules first subjected soivaticn; the sol- 
vated molecules can longer associate when added the sheii formed round 
the molecuies barrier the action the added iodine 


Here indicates found (appatent) weight than the calculated one 


liquid iodine ard the thet the conductivity related the association 
are associated, when the iodides dissociation according the scheme: 


SUMMARY 


sions reached: 


The molecules undergo association under the influence which has beforehand been 
added the naphthalene, 


does not bring about association Hgl, solution naphthalene the iodine 
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EXPERIMENTAL 
The apparatus have been described previously [1] The reaction taking place 
rigCl, proceeds slowly, and necessary heat the solution 81-85° for 
the experiments this the chloride and 
before the freezing point. 


lodine was kept 81-85° for 
the cases became weaker during the 
Was heated (without for hours 81- showed that our conditions the io- 
dine substantiaily does net volatilize and the color the melt reroains 


thaiene; addition mercuric chloride weighed amount naphthalene, cetermination 
naphthalene, determination salic fying point and fresh caiculation depression solidifying point (At,) 


end calculation depr 


Naphthalene Taken for Each Experiment 


CRYOSCOPIC INVESTIGATION THE SYSTEM 


0.907255 
9.0220 


solvation and complex-fermation, Sakhanov explained the anomalous electrical conductivity solutions frum 
the conductive complexes, Similarly Walden [3], his numerous investigations the 
explained the conductivity pelymerizstion and solvation the dissolved substances, 
cal solutions usually explained formation complexes solvates them. unanswered 
question, however, which the cited processes solutions should high significance 
which minor significance, This question fundamental importance for the 
Jividuai the processes taking place solutions 
the properties the were able and investigate systems which the sole place 
was either solvation true that the two latter processes may proceed 


molecules takes place under the influence previously added but polyiodides ate not The 
fons, iodide, and the polarized, The increased magnitude the dipole 
due the polarization facilitates these molecules, The ion possesses higher polarizing 
power than the may therefore suggest that HgCl, forms complexes with the strongly polarized mole- 


Determination solidifying point naph- 


basis 


1000 


The color 


cules, 
TABLE 
> 
0.1000 0.12 0.0900 9.09 0.08 116 


solution naphthalene, determination solidifying point and calculation depression 


The last two colurons Table contain the number grams and millimoles combined the fifth 
column Table contains the number grams and cambined mercuric These values 


obtained the following 


TABLE 
Naphthalene taken for all tests 


Millimoles 
bined, basis 1000 
thalene 


No, grams 
combined 


That depression At, was which would addition given weight (er 
and from the difference was calcuiated the number grams combined (ar The 
amount (or was the basis the content 1000 naphthalene and ex- 


EVALUATION RESULTS 


combined 11.6 millimoles; this amount the that can bound 0.1000 
ide, since from end from 0.0900 iodine one and the same 


experiments 5-7 the number millimoies bound multiple 1.45; this regularity 
permits the conclusion that the shove cases definite compounds iodine with mercuric ate 


This like that noted for the first experiments, undoubtedly and 


= 
form definite chemical compounds, 


connection with experiments and cach moles ate bound, The mystery 
plained com paring the combined with these amounts saw from the 
while the range 0.0600 the amount combined 11.6 can therefore con- 
11.6 bound, the case the larger ane and the same amount 
combined with mare 


Taking from Tables and those which the amounts dissolved naphthalene 
very similar and them with the amounts combined (Table 2), can 
and form complex compounds fused naphthalene, These are shown Table 


the results Tables and gives indication the the complex, 
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No, cal- 
0.0468 0.06 0.1000 0.13 4.35 
0.08 0.1000 0.05 0,08 0.0630 


Weight icdine (in 


0.0440 
0.0468 


0.0800 


0.0882 


comparing the results our investigations the systems and naphthalene— 
the conclusion that the effect dissolved fused naphthalene difiers 
from the the former system the only effect the iodine cause association 


0.0468 


0.0514 


0.0960 


Weight 
Number experiment 


g 


0.1000 


0.1000 


0.1000 


0.0500 


0.1000 


0.1000 


0.1000 


Ratio milli- 


moles combined 


and 

145 
4.35 1.45 
13,07: 4.35 


the second system icdine with molecules HgCi, 


investigation the system naphthalene -iodine-mercuric chloride permits the 


SUMMARY 


that with fodine complexes, 
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carried out the equilibria the system and 40° for the 
obtaining experimental data for the joint solubility water two salts with common cation and 
markedly differing from each other their individual and the structures their an- 
cation 


The system been studied completely, far could judged from the 
The composition the liquid phase was the basis quantitative determinations and 
The composition the solid phase present with the solution was established 
tions under the microscope the the crystals the solid. The solid phases for the 
the ate the salts, while those the eutectic points are mixtures 


increased with rising KSCN the phases: KSCN concentrations 45% 
The experimental for the fuzth the table and 
the d:agram. From the see that the branches K,SO, both the 
visible the are without significance since the solubilities this salt the 
containing KSCN decreases, would expected, with rising concentraiion KSCN, 
When the KSCN concentration the more 46% almost complete 


KSCN 
24.07 1.45 19.31 3.05 
53.65 46.15 0.20 68.92 30,06 1.02 
62.46 36.75 0.79 

43.97 55.9 0.13 

25.73 14.24 0.03 KSCN 


cons:derable the univariant curves still re- 
main both isotherms, Consequently, the 
KSCN only possess adequate for over 

specific range concentratiou: unsaturated solu- 
tions KSCN with above 46% weight, 


well the eutectic contain (as evident from 
tical 

the energetic for given arr determined 


the interaction the anions with 
the intensity this interaction being determined 

not che charge bur also the the ion 
mation that the behavior the common cation and its in- 
the given conditions not de- 
pend the anion forming salt with the cation. 


the which have studied, the salts 
contain anions differing strictures. The tnatomic 
anion (with linear configuiation) contains fol- 
lows its electronic structure: N:::C 
fiom two sides the two non-iden- 
the packing spheres. The distance be- 
the the covalent bond, 2.96 which only differs 
from the calculated distance 2.94 obtained 
metry, long and evidently reduced effective 


action the charge. Such anion, considering also the 


the configuration, incepable any considerable 

The tetrahedral the anion, unlike the anion, has well-defined general sym- 
metry and, the ionic charge the space the anionic group which 
consists ptoperties. the hydration energy the anion, equal 243 


kcal points quite intensive interaction SO, with molecules water, although does not lead 


The solubility KSCN water, addition other factors, beats definite and specific relation 
> meses af the * 
the the the ion with molecules water solution, the degree inter- 
action influenced the above outlined linear configuration the The bond energy the 
may same extent compated the with which water melecules ate linked 


i 

«x 32 2? 
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the liquid state, the bonds developed between the anion and water molecules ate unstable; 
mind its double bond and high degree possesses action water molecules, 

due which the true value the constant water may appreciably Consequently, among 
the factors the relatively low (for soluble salts) values the solubility various 
the most important the intensive reaction with molecules water 


may assumed that when ions and came contact systems, the marked 
ference between their with water molecules full that the actual influence 
water remains or. transition from binary solutions ternary solutions, conclusion, 
must emphasize that the differing influence the the system their joint 


solubility definite function the difference the the two anions toward molecules water, and 


SUMMARY 
The solubility the system was studied and 


The necessity noted the structural data for the anions for chatacterization the 
solubility the binary and ternary 
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METASTABLE EQUILIBRIA BETWEEN LIQUID PHASES. 


Krupatkin 


the previous communications examination was made the theoretical bases for study metastable 
equilibria Jiquid two types these were studied and two forms equilibrium diagrams 
obtained this connection. The study metastable liquid-phase equilibria three-component systems revealed 
their close connection with solvent systems more elucidationof this connection necessitates study 
system which one the components the solid state and dissolves the other two which are 
present the given conditions the liquid state. necessary actualize the case solubility solid 
liquid mixture two soivents not form stable chemical compounds between themselves. further re- 
quirement that each the solvents should form with the dissolved substance system with metastable stratifica- 
tion. these conditions come close the very character systems with metastable 
equilibrium between the phases, clarification the behavior compositions such systems func- 
tion the conditions are fulfilled, preliminary experiments revealed, the three- 


The cnly binary system these that mentioned literature 
amine this system takes place according the usual eutectic type. The eutectic point 
92% anc sulfur, and corresponds temperature Below the sulfur crystalliza- 
tion curve the curve the between the liquid phases with upper critical temperature solution 
104°, corresponding 22% diphenylamine and sulfur. Above the stratification curve 
small horizontal the crystallization sulfur. The two systems the given ternary 
tem aud investigated research. The system 
formation between the components reflected the curve crystallization. the liquid phase this sytem, 
however, the existence compounds possible since dipherylamine tended form similar 
e.g., with quinoline. 


Hence, the three-component system have the 
mixture the two liquid (diphenvlamine and and dissociation the asso- 
ciatea suliur them. Both the amines the with metastable equilibrium between the liquid 
Unstable complexes are possibly formed between the two amines. Thus, the given temary system fully 
isfies the above-indicated 


EXPERIMENTAL AND EVALUATION RESULTS 


The following reactants were for the investigation: sulfur recrystallized from benzene with m.p. 
and apparently consisting mixture the monoclinic and rhombic forms diphenylamine, chemically 
with 54°; with 112°. 


The sulfur and were checked against the system the lit- 
erature. The check showed agreement with the literature data. The research was carried out Alekseev's method 
sealed ampoules oil thermostat. 


System was studied fusion and stratifiebility. The resuits are set forth Table 
and plotted Figure The fusion curve this has the usual eutectic form; the eutectic point not iow, 
has composition 35% and corresponds temperature 100°. The sulfur crystallization 
curve has, above the curve metastable stratification, horizontal portion 103° extending over the 
tion range and sulfur. Below the sulfur crystallization curve the curve 
upper critical solution dispiaced tcward the sulfur comer, coinciding with the 


tion 75.05% sulfur and 24.95% B-naphthylamine. 


Binary diphenylamine-8-naphthylamine was studied the fusion method. The results are set fosth 
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phase. 


TABLE 


9.64 
1914 
40.00 
49.92 

80.00 

160.00 


Sulfur 


. 


B-Naphthyl- 
amin 


(wt 


112.0 


stratification 


riuin the System D:phenyl- 


system intersects the eutectic point 42°, the composition 
then being diphenylamine and 17% &-naphthylamine. 
Formation chernical compounds between the components 
was not observed Nevertheless, indicated previously, un- 
stable compounds are possible this system the liquid 


(wt. 
312.0 
105.0 
80.86 
50.08 81.9 
71.0 
30.01 605 
20.00 
17.00 42.0 
14.94 440 
9.89 
5.00 
0.00 54.0 


Eutectic point 


existence entirely bclow the surface crystallization sulfur. 


the curve the critical points drawn through the critical points the stratification curves the binary 
systems and the sections, ard the same done for the points the fusion curve located above the points. 
then the projection both curves the plane through the points the binary systems will have 
the shape represented Fig this, the upper curve relates crystallization and the lower one metastable 


13,06 87.00 107.0 

20.56 19.44 104.5 

point 

Table and plotted Figure The fusion curve this 


Fig. 


amine was studied drawing polythermic sections through its 
prism, from the sulfur edge the boundary the 
binary Six such sec- 
tions were all, contents 10, 40, 60, 
and 80% and stratification 
were studied the sections. The data for the sec- 
istic with between the liquid 
phases, especially above the stratification curve. Due this, 


aie inthe table Each section consists the crys- 
tallization curve sulfur the mixture 
and the curve between the 
phases with the upper critical solution temperature, displaced 
the sulfur comer. The the 
the sections indication the metastability the 
whole volume between the phases the temary 


‘ ‘ 90% (GM, % we 


Fig. 
TABLE 


Polytherms the System -Naphthylamine 


Tem perature 


No. 


Temperature 


40% diphenylamine 


Sectim No. 10% 
90% diphenylamine 


Section No..2: Section No. 70% 
80% diphenylamine 30% diphenylamine 
81.0 


90.00 
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Temperature 


No. 


Section 80% 


Section 40% 
diphenylamine 


60% 


25.00 82.5 35.96 94.0 
39.89 94.0 50.00 100.0 
50.00 98.0 91.0 59.10 97.0 
60.00 100.5 95.5 65.12 does not 98.0 
80.19 101.0 80.13 103,0 99.0 


stratification. This graph alone shows that the equilibrium space between the phases the ternary has 
saddie-like point. The point has tem perature 96° and occurs the section the ternary system con- 
taining 46% B-naphthylamine and the two-component system 8-naphthylamine~diphenylam- 
ine. This composition 1:1 ratio between the molecules the two amines (strictly should 45.83% 
and 54.17% dipheuylamine). The projectionof the crystallization curve likewise has minimum which 
falls the same section the ternary system temperature 101°. Both curves exhibit the general course 
tallization and 


Starting the polytherms metastable between the liquid phases, the stratification 
Fig. were plotted. total isothermal sections was plotted through the prism the ternary sys- 
tem 90° 95° 97° and 100°. The 97° and 100° isotherms are above the saddle-like point and there- 
fore they possess iwo separate regions stratification. The latter from solubility breaks the corresponding 
temperatures the two-component systems with metastable equilibrium between phases present inside the 
prism and they later merge. i.e., the temperature the paint, they must come into contact 
with each cther. The 90° 95° isotherms are below the point. Hence, these isothermal sections both 
regions from the solubility break the binary run together inside the prism the 
into one region stratification the ternary system. The metastable stratification lo- 
cated beiow the point possess maxima reciprocal solubility suifur and the amines the 
liquid state. These maxima coincide with the section which, the binary 
corresponds the molar ratio. 


Starting from crystallization polytherms. plots were the crystallization 
fur the temary total such isothermal sections was drawn through the prism the system 
temperatures 85°, 90°, 100° and The isotherms are shown Fig. They all have similar form with 
solubility sulfur the mixture maxima fall the same polythermal sec- 
tion the maxima solubility the the liquid state, namely the section corresponding 
the binary system the two molar ratios 


The foregoing data permit the representation the 
spectively denote sulfur and diphenylamine. The 
clearly shows the sp2ce the two-phase liquid state 


amine and 
Fig. diphenylamine typical solvent system sulfur, both 
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Fig. Fig. Fig. 


its liquid and solid state. Indeed for example, the solubility liquid sulfur the separate amines 
the order whereas the molar the amines —in which the solubility sulfur reaches 
maximum solubility approaches 60%. the same the solubility sulfur the amines 
only the order 30%, but the 1:1 mixture reaches 45%. the basis the theory solubility 
oped Mertslin [1], these facts may find explanation the following way. First, the binary system 
compound formed with composition, Second, this 
compound unstable and easily breaks down higher even such nonpolar sulfur. 
This evidently accounts for the absence maximum the fusion curve the system 
Third, sulfur the associated state not passive toward the specified compound and 
dissociates therein. this connection, may that dicsociation associated suifur amines 
well-known 


All the facts become fully Understandable the solvent 
additional factor necessary for solvent systems. This type monotectic crys- 
tallization the thzee-component system such that crystaliization one and the same take 
place throughout the whole region from one binary system (in the ternary system question) the 
Monotectic crystallization takes place when there stratification system, when the curves 
stratification intersect the surfaces crystallization and one the phases the dis- 
appears with change temperature. the case the system 
thylamine, throughout the whole region between the two binary systems with metastable stratification tind 
one and the same component, namely sulfur; here, however. the not monotec- 
since the whole surface stratification metastabie and does not intersect the surface crystallization. 
Nevertheless, shown the isotherms crystallization, the solvent character the also realized 
above the temperatures the metastable equilibrium between the liquid phases. This 
fact suggests that series cases the with metastable stratification msy behave like 
systems with stable equilibrium) between the liquid phases. may, therefore, conclude that the given systems 
with metastable stratification temperatures very much higher than the temperatures obtain 
state close the latent stratification. clear that the latently stratified state may 
often behave like compositions with stratification. 


The above discussion permits explain the process development metastable stratification. 
proceed from true latent stratification and from the latter metastable The 
possibility development stable stratification this rcute not 


the basis the above material may approach certain problems prognosis sol- 
vent systems. Clarification the conditions formation solvent particularly due 
its potential practical value the selection solvent systems for certain substances for which single solvents 
cannot readily found. These problems were analyzed Mertslin for ternary systems involving 


be 
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tion arises two systems eutering into given system and when there with the other 
factors necessary for formation solvent system, then actually From 
that given binary system contains associated componenis capable dissociating each other forming 
chemical compound susceptible mutual the substance, and its components bin- 
ary systems with with metastable then can expect the development solvent sysiem. 


SUMMARY 


The binary system was investigated the fusibility and stratification 
The fusion data point eutectic form fusion diagrams. Below the curve sulfur 
stratification curve; the stratification metastable all and concentrations, 


Tue system was investigated the fusion method. Its equilibrium 
diagram the eutectic type. 


The the solid and liquid phases the ternary system 
amine was investigated. The system contained field the two-phase liquid state, metastable all tempera- 
tures and concentrations, with saddle point, starting from the plane metastable stratification its binary 
systems and 


Suggestions are made about the possible mode development, from the solution, 
stratification and about its behavior higher temperatures. 


Some supplementary conditions for the practical choice solvent systems are indicated. 
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INVESTIGATION THE INTERACTION BETWEEN 


AND NiTROPHENOLS THE METHODS PHYSICO-CHEMICAL ANALYSIS 


atom which serves electron donor. Investigation the interaction quinoline with phenol the fusion and 
viscosity methods [3] revealed the dissociated compounds with the composition: 
and 


ourseives the the nature the influence the character the interaction 
the introduction nitro groups into various positions the phenol molecule; also the effect the number such 
With this objective studied the interaction quinoline with and and with 
phenol the fusion, viscosity, density and electrical conductivity. 


For the used chemically pure quinoline which, after prolonged standing over KOH and two 


recrystallized three times from water, nad m.p. 113°, 1.280, 2.900. 


fusion temperatures 30, 40, and The maxima the viscosity curves occur approximateiy 
58.2 wt-% the basis investication these methods, [3] comes the conclusion that 
fusion and electrical conductivity and reje ated the investigation the density and viscosity. failed detect 
range quinoline, non-crystallizable, vitreous were formed (Fig. The density isotherms (Fig. and 
55° are very slightly concave the axis composition the cuives. The isotherms the same 
peratures are curves with diffused maxima. The curve the absolute coefficiem 
has maximum corresponding the composition mole% quinoline. The conductivity was 
25, 45, and 55° (Fig. 3). The electrical conductivity the mixture Comparison with the pure 
components, reaching maximum about mole% quinoline. the electrical conductivity for viscos- 
ity hardly changes the positior: the maxima. aiso incline the view that this system strongly dissocia- 
ted chemical compound the composition formed and that the maxima the curves 
electrical conductivity and corrected condu-tivity are shifted the fiom the ordinates 
the compound. comparison with the phenol the present system lower viscosity, but 
the electrical conductivity and the corrected conductivity are considerably higher. 


The system has not previously been The hasa 


pound the composition 


The density (Fig. are concave the axis composition the curves without any 
The viscosity are the axis com position the p-nitrophenol region, pass through maxireum 
and are convex the axis composition the The maxima flatten out with rising 
The curves the absolute temperature coefficient ate siinilar the viscosity The viscosity 
curves suggest chemical reaction the system but the maxima are not correlated with the composition 
chemical compound. The isotherms electrical conductivity (Fig. steeply forming 


- 

4 > 


which they become 
convex the axis 
[4] regards such curves 

but the position the maximum 
makes difficult draw any con- 
the chemical compound. 
the phase another, 
compound fonned 
tion; composition: 


This 


this system the viscosity, electrical conductivity corrected elecirical 
conductivity are higher than the preceding systems. 


The 
for the first time. 
melting point 
forn:s maximum 
compound 
The density iso- 
(Fig. are 
which are 
concave the axis 

Fig. 


isothe ams heve the 
form 
"epeai the course the viscosity curves and the are formed the same compositions. 
ature the maxima are shiften the quinoline direction. This displacement for the increasing 
the mixtures with falling temperature, due which the maxima electrical conductivity are shifted 
did not change the the curves were only slightly shifted the direction The 
curves viscosity and electrical conductivity reflect the existence the compound which was detected the 


fusion method. The values viscosity, electrical conductivity and corrected electrical conductivity exceed those 
the preceding systems. 
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SUMMARY 


The 
viscosity, density, 
electrical conductivity 
and corrected electrical 
conductivity the sys- 
them 
point forma- 
tion equimolecu- 
lar compound the 
liquid phase. 


The fusion 
method demonstrated 
the formation the 
system 
equimolecular com- 
The isotherms 
viscosity, 
electrical conduc- 
tivity and corrected 
conductivity 
point the occur- 

curves are corre'ated with the composition compound. 
Fig. 


Fig. Fig. Fig. 


Inthe system quinoline the fusion established the existence 
ecular compound. the isotherms conductivity and corrected electrical conductivity 
reflected the existence the compound detected the 


~ 2 0 


the due the formation interna] hydrogen bond which hinders interaction (the 
effect). into the phenol second group stili intensifies the 
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WITH AND B-NAPHTHOLS THE METHODS 
PHYSICO-CHEMICAL ANALYSIS 


Using the methods fusion, viscosity, density and electrical conductivity, hzve studied the systeins 
and which have not previously been investigated. 


The fusion curve (Fig. forms one maximum corresponding mole- 
quinoline and one transition quinoline with transition temperature 29°, 
which indicates formation two compounds: one melting congruently, corresponding the composition 
and having the second melting incongruently and with difficult 


The the density are concave the axis composition. The curves the 
viscosity isocherms have maxima which with rising mperature. attempted plot the viscosity 
isotherm 
below the 


melting point 

the 
50° the 

maximum 
ponds approximately 
quinoline; 
with rising temperature 


large shift the vis- 
cosity maximum from 
the ordinates the 
compound, even 
temperature below the 
melting point the 
compound, indicates 
that compound 
breaks down when 
still the solid 
phase. The curves 

the temperature have the forms the viscosity isotherms. 


Fig 


quinoline. With falling form (at 97°), leading minimum (at which 
are developed from two nonconductive substances belong the 7th type classification [1]. 
When the correction for viscosity made, the maximum electrical may pass into mini- 
mum with falling temperatures (due the greatly increased viscosity). The system vividly illustrates the 


> 


ry 


The the electricai cunductivity for the maximum electrical 
with rising moves the direction From study the liquid phase may 


that the diagrams state reflect equimolecular sign second compound 
found. 


naphthol, The fusion 
curve (Fig. has two 
transition points, 
corresponding 
mole-% quinoline with 
m.p. 71.5° and 
mole- with 
m.p. The tzansi- 
tion points nearly 
coincide with the 
ordinates the com- 
pounds 
and 
Cases coincidence 
transition points with the 
ordinates composition 
compounds are met 
with fairly often the 
literature [2,3]. 


The curves the 


density 
are also the axis compositions. The 105, 115 and maxima the 


the undercooled state of.the system, the tue determined because 


The viscosity correction did 


9} An’ 

melting congruently, CyH,N a-C;,H;0H and ahi at or 3C - Tle Lsotherms of 
electrical conductivity and electrical conductivity the system quinoline 


point the existence the liquid phase compound the composition 
the second compound appears the isotherms question. 


the quinoline the fusion method, was detected the formation two incon- 
melting compounds, and Only one compound, with the composition 


the diagrams viscosity, electrical conductivity and corrected con- 


The density isotherms both systems consist curves which are concave the axis com positions, 
indicating that had occurred the system. 


wr 
> i | d 
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Introduction into the molecule additional benzene ring weakens the interaction with quinoline. 
Evidently the weakening the complex-forming properties caused, apart from the high dissociation 

steric hindrance. The &-position naphthol mere favorable complex formation than the a-position 
(the viscosity, electrical conductivity and conductivity are higher the case 


CITED 
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THE INFLUENCE CHLORIDE 


ISOMERIZATICN DICYCLOPENTYL 


The isomerization hydrocarbons the cyclopentane series their interaction with aluminum chloride 
has been very compietely studied and elucidated the The action aluminum 

Zelinsky and Tits observed enlargement the syster into the decahydronaphthalere 

system the action hydrogen similar phenomenon was observed the 
present research dehydration with phosphoric acid. 
thalene was detected among the products hydiogenation The investigation 
was the study the isomerizing aluminum 


Regarding monosubstituted cyclopentane, was assume that the products its 
and decahydronaphthalene from could following scheme: 


According this scheme, may explained the following manner: The 


tond between carbon atoms and first ruptured. Then the hydrogen atom carbon atom migrates 
above scheme, decahydronaphthalene may farmed simultaneous rupture the atoms 
4,5 and and formation fresh bonds atoms 4,6 and (VI). 


Our investigation revealed that the interaction dicyclopentyl with aluminum chioride proceeds with con- 
after which gradually falls. The sole product isomerization pre- 
dominantly the The presence was demonstrated formation naphthalene 
the isomerization products and wes confirmed the The 
trans-decahydronaphthalene among the isomerization good accord with earlier data Zelinsky 
and Turova-Polyak [3] showed that interaction witn aluminum chloride 
room temperature gives mainly interesting that the hydrocarbon fractions 
obtained cis-decahydronaphthalene had constants [3] those the hydrocarbon 


whose formation should result from) enlargement one ring, was not 
detected among the thus been established that the bicyclic system under 
the aluminum juct readily with enlargement ihe five-membered 
rings monocyclic hydrocarbons cyciope ntane 


This very the canditions deposits, and would then 
account for the from petroleums such dicyciopentyi and fui the deca- 


hydronaphthalene. 
EXPERiMENTAL 
The synthesis was according the following scheme: 


calcium for hours [1]. The ketone distilled (21 mm) and had 1.5196; 1.0221 (yield 
54%). 


method. Yield hydrocarbon 92% calculated the The high yield hydrocarbon 
was due the into the reaction fivefold hydrazine hydrate and heating the 


Traces base were from the prepared washing first with acetic acid and then with 
diiute sulfuric acid. The hydrocarbon over metallic sodium mm) 


MRp 44.06; 43.98. £3% the cyclopentanone taken the reaction 


was examined the spectrographic method. The intensity the lines was determined 
visually and evaluated according the conventionai scale. 


1144 (1); (2.5; 1275 1318 1364 (1.8); 1445 (10); (1.5). 


The spectrum dicyclopenty! obtained the present research almost with the Raman 


obtained Levina and co-workers [5] for prepared the action magnesium cyclo- 
pentadiene hydrochloride foliowed hydrogenation the 


view the fact that was proposed use our investigation the method catalytic dehydrogenation, 
was necessary clarify the behavior the conditions this was led 
over carbon without addition hydrogen fiom outside. The ca*alyzate, obtained after 
the first had refractive index 1.4577 (original hydrocarbon had after second pass had 
1.4518, and after pass was thus established that the conditions dicyclopentyl 
urdergoes The same pattern change index dicyclopenty! was observed the 


used was the same preceding researches [6] constant 
molar ratio aluminum chloride hydrocarbon was used each experiment (1:3). The aluminum chloride was 


sublimed immediately before each experiment and did not change its external appearance during use. 


The reaction immediately after addition the the aluminum chloride 
After minutes the had msen 100-103°, after which began fall gradually and 20-30 minutes 
had fallen the original room reaction products were evolved. After termination the 


| 


reaction, the hydrocatbon layer (89%) was from the aluminum washed, dried and distilled over 
portton the reaction product was then examined the Raman spectrographic method; another portion 


fractionation and then The data for fractional distillation are set forth 


ard the possible products isomerization (decahydronaphthalene and spirodecane, that was difficult 
the exteat the from them. 


The amount first fraction only permitted out the elementary indicated 


5.655 substance: 18.017 6.610 H,O. 6.148 substance: 19.560 7.275 


Dehydrogenation the second and fractions, carried out conditions for the dehydro- 
genation dicyclopentyl, gave naphthalene. 


Spectrum product isomerization 299 (1.5); 349 (1.5), 397 (1); 409 (12); 


434 493 (5); 558 (0.5); 578 (1); (0.5); (0.5); 695 718 753 (5); 792 (0.8): 822 (0.8); 846 


875 (2); 896 (0.5); 956 (0.5); 994 1040 (1); 1056 (11); (1.5; 1093 1143 
1165 1227 (2); 1256 (8); 1267 (1); 1347 (1.5); (2.5); 1384 1443 (10); 1460 (1.5). 


the the isomerization dicyclopentyl were detected all the lines characteristic, 
according They are the strongest lines our spectrum. The presence 
lines, not observed Fenske the spectrum trans-decahydronaphthalene, may expiained the 
limitations procedure which did not permit the recording lines the spectrum. According 
the strongest are 594 (3.39); 741 (6.12); 1937 (4.66) and 
were not detected. This indicates the absence from aur reection product any 


The most intense lines according are 1024 (131) and 1037 
medium-intensity lines are 302 (89), 714 (81) and 992(85). The lines 299, 718, and 1049 
obtained our spectrum cannot regarded the 302, 714 and 323 
the intense lines 519 and 1024 are absent. 


may helong the line whose intensity suggests that only 
among the reaction products insignificant 


Consequently, from comparison the spectrum the product isomerization with 
the spectra cis- and ind follows the products 
our reaction consist main the trans form absent and 
piesent insignificant amount. 


il. the second experiment the reaction after the rise was heated 
for hours water bath. This enabled clarification the influence prolonged heating the interaction 
aluminum chioride with The products (84%) were worked and fractionated 
the first The fractionation data are set forth Tabie The prolonged heating resulted the 
among the products boiling fraction testifying the more drastic 
modification the mclecuie dicyclopentyl. Dehydrogenation this fraction yielded naphthaiene and very 
amount hydrocarbon which could not examined closely. 


The entire remaining reaction (fraction 83%) was converted into naphthalene 
The the product reaction this experiment agreed its principal frequencies 
with the spectrum obtained the first experiment, which pointed the identity between their composition, 


Experiment was not exceeding This was achieved gradual addition 
aluminum chloride the hydrocarbon and cooling the reaction mixture. The reaction product (85% yield), 
after appropriate purification, was fractionated (Table 1). fraction was absent. The whole reaction 
product gave naphthalene dehydrogenation. 
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roduct reac 
products 
hrs 1.4655 0.8624 3.0 1.4660 0.8640 


The data spectrum analysis established the conditions this experiment trans- 
formed into predominantly che trans form. 


Experiment was carried out The reaction product (8% yield) distilled 187-189° 
(756 mm) and had 1.4700 and its spectrum [193 (0); 257 (1); 295 (0); 322 353 373 
397 (0.2); 408 492 (2.5); 597 (3); 746 (1.5); 769 792 832 (0,7); 846 862 
(1.5); 1356 1388 1443 1465 (0.8)] were detected lines and cis- 
and Naphthalene was isolated after dehydrogenation. 


dehydration with conc. phesphoric acid. 

was prepared hydrogenation presence skeletal nickel 
200° with hydrogen pressure about 190 atm. 


gave hydrogen unsaturated character which boiled 70-20° m:n and had 
1.4908; 43.72. Calculated MRp 42.51. Its over 
saturated fraction from which was with (746 mm): 1.4668; 
0.8665; MRp 43.98. its dehydrogenation gave smail quantity 


The above data provide convincing evicence the the system into the 
six ring systems This observation was confirmed the measurements 
the Raman spectrum. 


Spectrum product hydrogenation: 257 299 (1.5); 346 (1): 408 (8); 434 494 (5); 55€ 
(1), 592 695 (0.5); 746 (1); 753 792 (1); 875 (2); 893 (6; (1); 963 (2) 
102Z 1056 (4); (1.2); 1144 (1.5); 1165 (3); 1183 (1); 1227 (2); 1256 (3.5), 
1267 (1), 1318 1347 1355 (2.5), 1385 (0.5); (10). 


the spectrum were detected the strongest lines 893, 1022 ana 1183, and the 
intense lines decahydronaphthalene 408, 494, 592, 1056 and 1256. 


SUMMARY 


the stereoisomers decahydronaphthalere which the trans form predominates. 


Change temperature the range not influence the nature the formed hydrocarbons. 


iso cyclopentanol dehydration with concentrated phosphoric acid 

with ring and decahydronaphthalenes 


ield and properties 


TASLE 


B.p. fractions, their yieid and 
184-186° 186-187° 


reaction 


products products products 
81.8 1.4712 0.8688 1.4720 0.8729 
TABLE 


Hydrocarbon 


(748 mm) 


0.8659 repared this research 


1.48113 0.8976 Seyer 
Trans-decahydronaphthalene 185.3 1.4701 0.8720 Ewans 

1.46968 0.8700 Seyer [8] 


(769 mm) N.V. Elagina [9} 
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THERMOCATALYTIC TRANSFORMATIONS HYDROCARBONS 
TRANSFORMATIONS PHENYLCYCLOHEXANE 


Dobryansky 


Our studies thermocatalytic transformations hydrocarbons have shown [i] that the transforma- 
tion depends the length the side and tne degree its branching the carbon attached the 
aromatic the light these usions was matter investigate the behavior phenyl- 
cyclohexane which contains radical considerable size and which the ting attached through 
secondary carbon 


closely studied Nametkin who thought that might drawn between pulycyclohexylbenzenes 
and components petroleum lubricating oils the synthesis phenylcyclohexane the 
action anhydrous chloride mixture benzene and chlorocyclohexane the conditions described 
Kursanov Chlerocyclchexane was obtained interaction with gaseous hydrogen chloride 
refluxing for several hours water bath, fresh hydrogen chloride being introduced from time 
After until the separated layer water increase size, the reaction mixture was washed 
with water and weak sodium carbonate solution; product was dried and distilled. The yield pure chlorocyclo- 
hexane was about 75% the theoretical; 1.0011. Condensation with benzene was 
presence anhydrous aluminum chloride; proceeded very much less intensively, 
however, than was reported Kursanov and required heating The yield phenylcyclohexane, 
the methods and carefully distilled, was 55%. additional was 
with The latest investigations have shown this the para-isomer and the ortho-isomer was 


Constaats synthesized m.p. +6.5°, 
Various report from 0.9436 0.9502, 


and the residue above was with ether; removal the ieft was 
added the previously obiained benzene. The mixture was subjected 


EXPERIMENTAL 


the mixture was heated over burrer. the first few minutes the boiling point the with 
and after minutes was steady instant condenser was moved the sloping 
position and the fraction 150° was distilled of; from the was obtained substance already described. 
0.9747. The specific gravity the fraction shows not pure The 
fraction was considered the starting substance; the above 300° crystallized and was purified 
recrystallization form with 101-102° and molecular weight 240. Elementary 
analysis revealed carbon and 10,93% hydrogen. Since dicyclohexylbenzene carbon and 
hydrogen 10.75% with weight 242, are justified regarding the prepared crystals p-dicyclo- 
which had been prepared many However, not more than 10% the total 
weight the fraction above 300° was obtained the form 


short column and condenser; the volatile we:e collected formed, that throughout the whole 
tion period the equilibrium and benzene was being shifted; thus the experimental 
tions were more drastic, The duraticn the whole experiment was hours and was stopped when the 
the was The products were worked before and distilled give the following fractions (table), 


Boiling point Yield (in 


the mm) gave: 


0.8169 1.4640 


The refractive index this fraction and the 
0.9458 1.5289 adjacent cnes was 1.055-1.056, which showed the 
210-212 mm)... 0.9798 1.5430 210-212° fractions correspond the anticipated 
212 0.9800 but the latter was not, however, 
mm)... 4.5 1.5565 
Above 250(8mm) The 76-81° fractions, with lower specific 


the with sulfuric acid containing anhydride 
until the reaction for benzene with formaldehyde was 
negative. The aniline point the nonaromatic 
residue wa’ then determined, also the aniline point the mixture the residue with 50% benzene. The results 
with the aniline point the original mixture, being that the latter contained 50% 
benzene. The nonaromatic residue was subjected close give distilling between 
and thus shown that the fiactions are mixture and approximately 


Pure cyclohexane 0.7815 
Mixture 50% cyclohexane 


SUMMARY 


Even iow the activated clay gumbrin transforms into 
new products, The benzene accompanied cleavage cyclohexane which partially iso- 
merizes cleavage known occur with benzene homologs containing 
heavy radicals (for example buiylbenzene), but case the exceptionally 
pronounced. The yield dicyclohexylbenzene mild experimental and the complete 
this hydrocarbon when the reaction takes place more drastic conditions demonstrate that place 
the anticipated its isomerization product formed, namely 
benzene, net described the literature, The action activated clays 
ting known from the literature. What still uncertain the degree purity the obtahed 
not described the literature, 


Conversion the yields products molar assuming CgHy mixture cyclohexane and 


Consequently approximately one molecule splits into benzene and and two 
molecules into and normal radicals proceeds the extent 
and splitting the extent 34%. 
LITERATURE CITED 
Dobryansky and Gavrilov, Sci. Memoirs State 155, No.11, 262 
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THERMOCATALYTIC TRANSFORMATIONS HYDROCARBONS 
TRANSFORMATIONS TERT-BUT YLBENZENE 


series investigations the authors homologs benzene, the transformations methylbenzene, 
xylene and ethyl- and over activated clay were studied [1]. the present research study was 
made the behavior benzene which the was linked the nucleus through quaternary 
atom. could postulated for example, that would readily undergo 
similar the decomposition Furthermore, reactions are known 
tertbutylbenzene under the action anhydrous chloride. complete analogy between aluminum 
chloride activated clay has indicated many authors, 


was synthesized from tert-butyl chloride and benzene with aluminum chloride catalyst 
according the general rules for this tyre synthesis. The prepared hydrocarbon boiled and had 
0.8649 and (the corresponding 0.8669 and 1.4925). 


Thermal catalysis was perfor:ned iron stili with equal weight activated From the very 
start the experiment the boiling point the mixture was 130° and hours the temperature was constant 


After working the mixture the manner distillation gave the following fractions (see table). 


Elementary analysis the fraction gave: 88.20% 


1.5 Cryoscopic determination the molecular weight gave 
38.6 0.8608 .4921 (average four determinations) 181.2 190.1). M.p. 
0.6 (in sealed capillary) (the gives 76%). 
dation this with potassium permanganate and, another 
chromic mixture did not give any results due 


part the high the which sublimed 
tions the neck the flask, 


The molar ratios between benzene butylbenzene ate more benzene than 
was eypected had and since tne was not formation 
products, due steric hindrance, the slight excess henzene must have been the result cleavage 
apart from 

example, the transformation ethylbenzene similat Only 300° and with heaung the 
benzene for hours autoclave the amount 40%, The trans 
formation tert-butylbenzene low temperatures compar able only with the transformation 


SUMMARY 


Substitution hydrogen atom benzene the quaternary carbon atom creates 
instability the bond between the radical and the benzene the latter undergoes cleavage 
Ordinary ease. Consequently the presence butylbenzene petroleum appears highly 
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Dobryansky and Gavrilov, Sci. Memoirs Leningrad State 155, No. 11. 262 
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CONJUGATED SYSTEMS 


PROBLEM THE ORDER ADDITION ALKYL HYPOHALITES TERTIARY 
VINYLACETYLENIC ALCOHOLS 


The study the mutual the double and the triple bond the reactions vinylacetylenic 
compounds with halogens, hydrogen halides and offers undoubted interest for the theory organic 
chemistry since throws light many unsolved problems the chemistry compounds, 


previous papers was shown that vinylacetylcne adds bromine all three positions, but the 
1,2-product Hydregen halides give, depending the conditions, 1,4-products 
various ratios trustworthy study has hitherto been made the order addition hypohalogen compounds, 


Homologs vinylacetylene with radical the 1-position add bromine [5], and hypohalites prefer- 
entially add the double boad (in the the other hand with hydrogen halides presence of. 
they give 1,2-products 


This variation the order addition halogens. hypohalites and hydrogen 
calls for thorough investigation and 


therefore undertook the investigation the addition electrophilic agents other vinylacetylenic 
compounds and the readily accessible tertiary alcohols, special interest 
was the whether addition here took place the double 


recent years the the vinylacetylenic alcohols has been the subject extensive investigations 
data, the first place attempted the order addition tertiary vinylacetvlenic aicohols 
The experiments were the usual conditions employed one for the 
synthesis 8-iodoethers 


Investigations were made tertiary alcotols whose listed the 


isolate the but worked the reaction mixture *his only one the 
with formation alkoxy derivatives vinylacetylene (previously studied ons accarding the scheme: 


Experiments showed that al] the substances the with exception ard give alkoxy- 
vinylacetylenes the above-formulated and accordingly they add hypoiodites 
extent the couble bond. The yield alkoxyvinylacetylenes, and also the relative 
yield 3,4-products, increases with the number radicals the tertiary grouping, Thus, whereas the 
case the yield 18%, similar conditions the case 
the yield already 36%, When the radicals are 
cyclic system the yield slightly lowered, 


that these data are evidence the spatial the influence the order 
addition hypoiodites: complexity the the position hinders the attack iodine and thereby 


1i71 


tedoether 
product Calc, 
determined 


system; such accumulation must increase the activity the grouping accordance with the scheme: 


The products interaction and with and mercuric oxide did not give 
any enynic ether. place the latter vinylacetylene was obtained. The reason for this may 
that the original was iodinated the the reaction did add hypoiodite (due 
the presence groups facilitating the entry halogen into the ring), Other special properties these 
may here come play, particularly the exceptional and polymerization under 
iodine, 


The tertiary alcohol obtained from vinylacetylene and ketone requires further study; under the 
action acid readily forms green dye with the vinylacetylenic residue. The yield enynic ether may 
only index the direction the reaction, undoubtedly give enynic ethers not theo- 
under the action caustic alkalies. Since here have two stages reaction and each stage 
the yieid can hardly exceed 70%, the yield enynic ether canno: exceed 50%. this circumstance irto 
consideration, may that 1,2-addition nearly always the main direction the alkyl hypo- 
with tertiary The bond more reactive than the acetylenic, evidently 
because the influence the the however, possibly weakens this influence due 
which the does not proceed the 


EXPERIMENTAL 


Preparation Tertiary Vinylacetylenic 


The first four the listed the table were prepared method the action 
powdered alkali mixture vinylacetylene and the appropriate ketone ethereal medium. The remaining 
alcohols prepared the Grignard synthesis: the action the respective ketones 

vinylethinylmagnesium bromide, The alcohols prepared from ketone, methylphenethy] ketone 

and ketone are here described for the first Theirconstants are set forth below, The constants all 
the other alcohols did not differ from those found Nazarov and they are therefore 
here. 

added with cooling and solution vinylethinylmagnesium bromide prepared from 
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split 
off 


Yield meth- 
ene 


Yield The following day the mixture 
ketone (%) was worked under cooling with ice and 
sa.urated ammonium solution, The 
yield alcohol was 


Max, yield 
content 


Not 


12.8 Not isolated viscous with the odor chazacteristic 
14.2 the alcohols this series, 

B.p. 144-145° mm, 1.6043, 


the same method, starting from 
crystalline methyf-p-phenethyl ketone, 
the preparation was caftied out methyl-p- 
Found 66.61. Calculated 63,95. 


preparing the from ketone was necessary take considerable quantity 
ether for dissolving the crystallized frem ether 
the form colorless substance, readily changing when kept. 


solution (30% excess) 180 was added 120g 
mercuric Oxide: then (water and with mechanical stirring was introduced pulverized 
jodine portions over period the conclusion the reactior, the precipitate mercuric 
oxide and mercuric iodide was off and washed the filter with alcohol: the filtrate with water. 
The which came down was washed with water ani dried with calcium Yield 185 
the iodine) which was treated with further punfication. 


185 the was added solution (heated the water bath) KOH 150 ethanol. 
after which the mixture was boiled for the mixture was then water 
distillation was out column. Dilution the distillate with water caused the 
was {rom the first portions. This treaunent the distillates was repeated times. 


The was washed twice with calcium chloride and distilled 


Ethyl Alcohol 

100 gave Yield Dehalogenation this ether gave 7.8 ethoxyvinylacetylene with 
b.p. 0.8541 and 1.4440. Yield Constants pure vinylacetylene prepared 
another method [10] were: b.p, 752 mm, 0.8570, 


This experiment (and the following) were performed 1944, 


até 


excess), and, with intensive the powdered iodine small portions, 
termined sampie, This was done diluting the with water, extracting the resultant 
with ether. the solution with saturated calcium and then 
the ether vacuum The was weighed and its iodine was 
some the content groups was also The calculated amounts 
ethers, based the iodine and group contents, good 


Results analysis the content iodine ate given the table. Here only prescnt the 
analytical data (Zeisel) for two substances and 5). 


Calculated 


Calculated 


bulk the solution was worked with twofold excess KOH and 
vinylacetylene was effected from the obtained mixture, using the method described the product 
was distilled small Favorsky flask. The 85-88° fraction was weighed. the majority cases the whole 
the material distilled over this range, The iodine ion content the was 


The ketones were isolated from the reaction mixture prolonged steam distillation with 
Their constants corresponded the literature values. Thus, for example, for pinacoline the values found 
were: 0.8055, Literature data [12]: b.p. 0.7999. acetophenone 


The purest preparations methoxyvinylacetylene were obtained from those carbinols from which are 
formed ketones nonvolatile steam, for example from (b.p. 0.8702, 
1.4440). 


was that alkyi hypoiodites add extent the 3,4-position (at the ethylenic 
bond). 


cleavage the reaction products gave and etylenes, 
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SYNTHESIS HYDROCARBONS 
AND DIISOAMYLACETYLENE 


Ya. Levina, Ershov and Yu. 


our preceding communications new was described for the norma! and iso dialkyl- 
acetylenes with central bond. 


Dialkylacetylenes with normal structure (1) vere synthesized compounds 
with diprimary acetylenic the propargyl type— 


acetylenic 1,4-dichlorides) was the method used for synthesis not previously described containing 
two branched groupings the the triple bond: diisopropylacetylene [3], disecondary 
and disecondary amylacetylene [4]: 


the present studied the possibility the starting material 
for synthesis with iso structure and central triple bond well two the 


was established that reaction isopropvlmagnesium bromide and with 1,4 
dichloro-2-butyne gave, respectively, (nor previously described the and 2,9- 


The structure the prepared alkynes was oxidation the acids 
and isocaproic acids (identified the melting points the 


The simplicity the synthesis (in the usual conditions the reaction) and the the 
stages permit this method tecommended for prepatation the inaccessible dialkylacetylenes 
with structure, triple bond and (methyl) groups various distances from the triple 
bond, The yields these hydrocarbons, however, are 


Comparison the physical properties the dialkylacetylenes synthesized the present and the 
ceding [1-4] researches showed that these compounds are exaltation moleculer tefraction 
transition ‘rom with structute those which are symmetrically branched, well 
progressive approach both branches the triple bond (Table 1). 


When performing the reactions between and isobutylmagnesium bromides and 
the processes that took place those observed preceding investigations Thus, 
column the products both reactions, separation was effected the conjugated 
carbons (not described the literature): and (yield 


Fron: the product reaction between acetylene dimagnesium bromide and Malinovsky 
isolated, which distilled over the range 


TABLE 
Branch Formula 
the y-position 


the triple bond 


4 

the triple bond 


Literature 


Name EMp 
references 

0.21 
acetylene) 
acetylene) 
lene) 
0.41 
acetylene) 
0,55 

Prepared 

this 

0,78 
0.92 [3,4] 

[4] 


the instant reaction 


The isolated dienic hydrocarbons the with maleic 


anhydnde 


izing homologs 1,3-butadiene with free groups the ends the 


TABLE 


1,00 
0.77 [10] 


1.61 
(Our re- 


cular refracticn conjugated dienes dependence 
the position the alkyl groups, 


alkanes from radicels 
under the action 


the triple bond, 
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The molar refractions were calculated the usual method: summation the atomic refractions and the increment 


| 


gave lower yields and 10% the theoretical) the respective alkanes when using unbranched alkyl- 
magnesium halides 


EXPERIMENTAL 
Synthesis 


bromide (105 bromide, and 225 absolute ether) was 
slowly added, with continual and periodic cooling with water, ethereal solution (1:1 1,4- 
mm; 41g: 1/3 mele), The reaction was for further hours 
room temperature; dec omposition was effected the following day with dilute acetic Another four ex- 
periments were carried out similar The ether was distilled off from the washed dried ethereal 
extracts and the residue distilled give two broad cuts with b.p. (761 mm) and mm). 


fraction was freed from traces halide treatment with liquid ammonia; was then 
distilled column (50 theorctical plates) give (5% the reckoned the 


Literature data: mm); 1.3722; 0.6615 


The 44-80° (25 was heated with sodium and distilled was then 
distilled (50 theoretical plates} give two isomeric hydrocarbons: 
(9.5 5.5% the theoretical) and the theoretical, reckoned the dichloro- 
butyne). 


(not cescribed the literature): 


EMp 0.26, 


readily into maleic anhydride (on brief heating without 
soivent), the adduct and its the compositicn 


diisobutylacetylene; not described the literature): 


EMp 9.76. 

led formation only isovaleric aci with b.p. 175-178° 757 33.7% the 
the anilide mixed meiting test with the anilide authentic acid did not give depress ion 
point. 


Literature data for isovaleric acid [12]: b.p. mm). m.p. 


absolute ether) and (41 1/3 mole) was the above 
the product reaction gave two broad fractions: b.p. 40-80° (145 and 
50-100°(25 mm). 

The lower boiling fraction was freed traces halide the action liquid 
dimethylhexane: 


Literature [13}: b:p. (760 mm): 0.6949, 


The (25 mm) fraction was vacuum-fractionated colunn give 
4.2% the theoretical) and (12.5 the theoretical the initial 
dichlorobutyne). 


anhydride (under the same conditions the case 
The adduct has point 64°, its analysis 


Calculated MRp 55.61; EMp 0.55. 


Oxidation (3.6 the conditions outlined above gave onlv isocaproic acid with 


b.p. 760 (1.5 30% the theoretical). The anilide melts The anilide which specially 


synthesized from isocaproic acid had m.p. 111°; m.p. mixed specimen 111-112°. 
Literature Data for isocaproic acid [12]: b.p. 195°, anilide, m.p. 111°. 


The structure 2,9-dimethyl-5-decyne was confirmed the presence the 
characteristic frequencies the triple bend their spectra. This optical investigation® showed that 
the alkynes synthesized did not contain admixtures alkenes 


SUMMARY 


study was made the between and alkylmagnesiu.n bromides containing 


was shown that the reaction procceds three directions: with formstion dialkylacetylenes with 


branched structure (normal reaction products), 2,3-dialky!-1,3-butadiene (resuiting from twofold 
allylic the initia] dichlorobutyne the instant and alkanes (formed dimerization 


Products synthesized for the first time were 
(diisobutylacetylene}. (diisoamylacetylene) was obtained with 
accurate than these reported the literature. 


isovaleric and isocaproic acids, which were characterized their crystalline 


The structure both the diene hydrocarbons was confirmed the preparation the products their 
addition maleic anhydride described the literature). 


was shown that the exaltations the molecular refractions acetylenic hydrocarbons 


with wiple bord increase from with normal structure those with 
tical branches and approach both branches the triple bond. 


LITERATURE CITED 
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OXIDATION VINYLACETYLENIC HYDROCARBONS 
ORGANIC HYDROPEROXIDES 


has been established thet the oxidation vinylacetylenic hydrocarbons various structures hydro- 
peroxide proceeds the double hond with formation oxides (I) [1-4]: 


but sometimes glycols (II) and mono- diacetates unsaturated hydrocarbons are obiained these are sec- 
ondary products formed from the oxides: 


with organic hydroperoxides, 


When the oxide riag formed with two secondary carbon atems, the resultant acetylenic oxide stable and 
can easily isolated; but oxide ring with secondary and tertiary carbon atom unstable and the process 
formation and separation readily acetylation and hydration, 


the present research confirming this behavior oxidizing hydroperoxide) 
unsaturated The starting substance this was the 
which was prepared Zh. from phenylacetylene and dipropyl The was 
dehydrated with acetic anhydride ferm the Its oxidation hydroperoxide led 


Formation these compounds proceeds 
gives the oxide (V), which with acetic acid forms 
the latter undergoes dehydration form the 
the acetylenic oxide also some 


dehydration with formation the glycol (VI) 
which the presence the triple bond was demonstrated quantitative 
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EXPERIMENTAL 


100 phenylacetylene 738 mm) was condensed the reaction with 111 
ketone (b.p. 744 mm); liquid mass was obtained, from which three fractional distillations ylelded 146 
lighi-yellow liquid with b.p. mm. Yield reckoned the 


7,9; 216.1. 


The prepared dissolved readily alcohol, ether, chloroform and benzene, Insoluble 
water. 


Dehydration with Acetic Anhydride 


129 the alcohol was mixed with 280 acetic The mixture was refluxed flask far 
hours, The excess acetic anhydride and the formed acetic acid distilled off; three distillations 
the residual mass gave liquid with mm). Yield (82.6%); 0.9049; 


The prepared vinylacetylenic good solubility the above- 
mentioned soivents, just like the did mot any polymerization after standing for 
months. 


Oxidation with Acetyl 


33.5 the vinylacetyienic hydrocarbon was oxidized medium absolute ether 


The reaction proceeded with insigrificant rise After addition the 
the the acetyl the mixture was allowed stand room The completion 
the reaction was checked withdrawing every diluting with water 100 and titreting 
with 0.1 this way was established that the reaction oxidation 3-heptene 
with hydroperoxide took place over days, the concentration hydroperoxide being found un- 
changed after 


The nonreacted and acetic acid washing twice with wate: 
and once with sodium carbonate The layer containing the oxidation praducts was separated, 
with carbonate for hours and filtered. The was driven off and the residue 
vacuum, Three fractionations the 


Examin substance with b.p. This was liquid, soluble etbyl 


The analytical data show that the substance 


Examination substance with b.p. 156-15 mm). After fractional distillation consisted 
cous liquid which crystallized the form slender, white crystals with 
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The data that substance the acetylenic 4-phenylethinylheptane-3, 


The presence triple bond the glycol was shown quantitative bromination, 0,2029 substance, 
dissolved added 6,3050 which the amount for addition four hromine 
atoms for one triple bond, 


Examination substance with 147-148°(2 mm). Yeliow liquid, the same solvents the 


The data show that the substance the monoacetate the vinylacetylenic hydrocarbon, 


SUMMARY 


The tertiary acetvlenic alcohol, was synthesized and canverted acetic 
anhydride dehydration into the vinylacetylenic hydrocarbon, 


Oxidation 4-phen with hydroperoxide gave its oxide, also acetylenic 
these are products secondary involving the oxide, 
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SULFONATION AND SULFONIC ACIDS ACIDOPHOBIC 
XXIV. SULFONATION AND TRIMETHYLETHYLENE 


showed, the basis considerable material, that good sulfonating 
medium for substances which are easily modified the action acidic Suifcnation with this agent 
gives good yields unsaturated acids which possess well-marked activity the double bond The 
activity the double bond and trimethylethylene brought about the positive inductive effect 
the groups which are unsymmetrically distributed the double bond. Both these possess 
great reactivity, and large number their chemical reactions have been studied including substitution 
atoms various groups. 


treatment with sulfuric acid, isobutere and undergo whole series complex trans- 
mainly involving polymerization, hydration and 


[3] studied the polymenzation isobutene under the action sulfuric 
edev and Koblyanskv [4] later studied the polymerization isobutene method and obtained 


1941 Suter [5] studied the action isobutene. passing 
the latter into dichloroethane, they isolated mixture two sulfonic 
acids: 


and 
Nothing about the sulfonation has the 


attempted the sulfon ation isobutene and trimethylethylene under pressure, mixture 50% 
tien the dichloroethane and being heated The reaction mass 
was worked yield the barium salts the unsaturated sulfonic acids. ought noted that 
agent used the reaction was the so-called acid" (containing 0.5% free sulfur 
beth cases the mixture consisted and 


The yield sulfonic acids was about 50%. Separation the acids the 
was facilitated the differing solubilities their sodium salts absolute ethyl alcohol, The structure 
the obtained products was verified Rapid discolaration occurred when salt the monosulfonic 
acid was treated with potassium but the sulfo group was not split off even after prolonged heating 
with the oxidizing agent. acetone was detected among the reaction products. From the filtrate after 
tion was salt whose composition corresponded acetonesulfonic acid. Consequently, the monosulfonic 


When permanganate reacts with the salt the disulfonic acid, one-half the sulfur split off the form 
sulfate ion; clear that one sulfo group located the double bond. The salt acetonesulfonic acid was 


found among the oxidation products. Consequently, the disulfonic acid has the structure 
disulfonic acid, Its oxidation proceeds according the scheme: 


> 
S 
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Sulfonation trimethylethylene gave mono- and di- 
sulfonic acids total The were separated the saturated aqueous 
solutions the barium salts with This treatment brings down the salt the monosulfanic acid, 
(K, Na, Ba) the monosulfonic acid are quicklyoxidized permanganate solution, which process the sulfo 
group completely detached the form sulfate ion; acetone was detected among the reaction products, Conse- 
quently, the sulfonic acid had the structure acid-3 whose oxidation proceeded 
ing the scheme: 


Oxidation the salt the acid similar conditions showed that the whole the sulfur like- 
wise split off the form sulfate ion; acetone was again found the oxidation products. this acid 
corresponds acid-3,4 which decomposed follows oxidation: 


The free sulfonic acids, obtained precipitation the barium salts with sulfuric acid solution, are only 
steble the form solutions whose does exceed 75-80%. further concentration they de- 
compose with separation sulfuric acid and resinous bodies.. 


EXPERIMENTAL 


was prepared dehydration alcohol passing the latter over alumina The 
gas was dried passage over calcium chloride and was condensed receiver immersed freezing mixture. 


ethane were heated stainless autoclave 500 capacity for hours When the autoclave 
was opened the isobutene escaped; there was sulfur dioxide. The product, viscous mass, 
deliquescing the was water and treated with concentrated The 
was separated and washed times with benzene remove the was then treated with excess 
barytes and evaporated dryness. The dry residue was dissolved water; the excéss barytes was 
with dioxide. The filtrate, containing.the barium salts the acids, was evaporated water bath. 
Water was removed from the salt Yield white crystalline salt whose aqueous 
were decolorized bromine and potassium permanganate. 


The analysis shows that acids was For the purpose separating 
these, barium were into sodium salts additionof the equivalent amount sodium sulfate. 
The filtrate was and the salt dried boiling with benzene. the obtained salt 
was placed extractor for extraction with boiling Extraction with 150 hot absolute alcohol for 
yielded 3.1 salt whose conesponded the monosulfonic acid. 


The insoluble portion contained 6.5 salt whose sodium contcnt the disulfonic 


the sodium salt the monosulfonic acid. 1.5 salt water was added small 
portions with shaking, finely pulverized potassium permanganate, After heating decoloriza- 
tuon had taken place. The filtrate evaporated volume and worked with barium chloride 
The resultant white precipitate, after with acetic acid solution, was dissolved hot water and the 
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filuete was The crystals beriwn were from hot The analysis 
ponded acetonesulfonic acid. 


Oxidation the sodium salt the 2.5 salt was oxidized with potassium 
The filtrate was with barium The precipitate barium sulfate weighed 2.29 which 
cleavage one sulfo group. ‘The filuate also contained the barium acetonesulfonic 


(heating isoamy] alcohol with anhydrous oxalic acid), Constants the hydrocarbon: b.p, 
accord with the literature, 


(0.1 mole) 10.5 was sulfonated with (0.2 mele) 


the same precedure for isobutene. Working the appropriate manner led isolation 21.5 
barium salts, 


Separation the individual salts. aqueous solution barium salt was 
The salt the monosulfonic acid came down. After reprecipitations, two salt fractions weze 


Barium determination the salt the 


finely pulverized permanganate. the conclusion the reaction, few was 
Barium ions were noi the Barium sulfate was from the 
after dissolution the manganese 


the bariwm salt the acid. salt the disulfonic acid was oxidized 
the conditions the preceding case, sulfate was found the precinitace after 
the second group. the filtrate, after axidation, acetone was detected 


SUMMARY 
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AND TRANSFORMATION a-GLYCOLS THE OLEFINIC SERIES 


spite the investigations the field glycols the olefinic series, the and 
formation disecondary olefinic (pinacones) the type have hardly been studied. 


set out investigate the transformations this type compound presence acid catalysts, 
selecting the first instance the object study. 


this paper describe the synthesis and this substance, 


For the preparation employed the method catalytic hy- 
drogenation the corresponding acetylenic a-giycol 


were isolated: the with and the transtsomer with m.p. 86-87° hydregenation 
both with platinum black gives one and the same although the adds hydro- 
gen twice quickly the isomer. 


EXPERIMENTAL 


Synthesis 


The a-glycol was synthesized the method catalytic hydrogenation the acetylenic glycol the 
ence colloidal The colloidal pailadium was prepared gum method [9] 


was carried out hydrogenation flask with mechanical shaking. Hydrogen was 
charged the reaction flask necessary for conversion the triple bond into bond. One 


From the data Table see that absorption proceeds smoothly. separating the catalyst 
and dissolving off the solvent, colorless crystals were obtained which were washed the filter with cold ligroin. 


The ligroin insoluble substance melted After driving off the ligroin and repeated crystallizations, 


. 


Examination the m.p. 


TASLE 
Pressure 759 mm, temp. 20°, calculated 


200 
100 


64.4] 


the time minutes from the start the experiment; the 
volume hydrogen absorbed from the start the experiment; 
the volume hydrogen percentages. 


with m.p. was isolated 
from the mother The melting poing 
substances did net change after re- 
from hot Both sub- 
decolorize bromine water and 
potassium permanganate. The molecular 
show that the two compounds the same 
composition and molecular weight. Hydrogen 
ation both substances presence 
num gives one and the same saturated 
with 


the basis these data may conclude that the crystals with and 86-87° are geometrical iso- 
mers that, apparently, the one with m.p. the cis-isomer and the other the 


Examination the Trans-Isomer with m.p. 57°. 


80.60, 7.83. 


The compound readiiy soluble common solvents: with strong sulfuric acid gives colora- 
tion with greenish disappears with water. 


two atoms hydrogen the cis-isomer proceeds fairly quickly, evident from the diagram 


(curve 


Hydrogenation was carried out with glycol. 
platinum black and aicchol; pressure 758 mm, temp. 
16°. Theoretical hydrogen ml. 


separating the catalyst and distilling cff the sol- 
coloriess crystals with m.p. 72-73° were obtained which 
did not bromine water and potassiurn permangan- 


Time 


The substance sparingly soluble cold ordinary organic solvents. With strong 
sulfuric acid slowly gives dark-red coloration which persists for period. dilution with water the 


color disappears. 


Addition two hydrogen led isolation crystals with m.p. which did not give 
melting point depression with the substance obtained hydrogenation the The trans-isomer adds 


hydrogen twice slowly the cis-isomer, 


The quantities iti 
quantities reagents and the conditions for hydrogenation the trans-isomer were those 


for the cis-isomer. 


1190 


palladium and piesence platinum black, Results are and 


Hydrogen adds smoothly the form the saturated halt the velocity 
hydrogenation was observed after atoms hydrogen, such had been for 
substance with 72-.73* was isolated both cases after addition atoms hy- 


TABLE Investigation the Saturated 

mgPd Pd), 755 mm, temp. calculated 
488.2 ml 


Glycol with m.p. 


0.1029 substance: 0.3025 

8.10. 


0.2096 substance; 12.36 
1.33 (0.0051 mole) acetylenic glycol; alcohol; 0.4 platinum Caiculated: 


black, Pressure mm, temp. calculated 


12.58, 


The glycol with m.p, 


(from did not bromine water and aqueous permanganate; presence 
acid carbonizes; dissolves the solvents, 


the saturated glycoi with manganese flask containing 6.5 manganese 


glacial acetic acid over period hours 80- with After completion the zeaction, 
solution had acquired lemon-yellow cooling, precipitate manganese diacetate came down and was 
off. The filtrate was neutralized and distilled with the distillate was extracted with ether; acetone 
was detected the aqueous residue from the after was distilled into 
The acetone had m.p, and did not give 
ing point depression with authentic aceione 


From the ethereal extract was isolated 0.7 the substance with m.p. 
m.p. These melting points correspond those which been described 
the literature [12]. The this ketone (yellow neediez) had 


SUMMARY 


2-Methyl-3, was synthesized catalytic hydrogenation 


Two isomers the were isolated and characterized: m.p. and 
(cis- and trans-isomers). 


shown that saturated glycol with m.p. obtained reduction cis- and 
olefinic glycol with platinum black well by-reduction the acetylenic glycol with platinum black 
and palladium. 
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SYNTHESIS AND TRANSFORMATIONS ACETYLENIC ALCOHOLS 
POLYMETHYLENE RINGS 


Hydration tertiary alcohols vinylacetylenic residue has been studied Nazarov and 
co-workers [2, this case, presence mercuric sulfate and sulfuric acid, the alcohois isomerize 
substituted divinyl ketones and products their further transform ation 


have investigated the hydration tertiary substituted acetylenic residues well 
polymethyiene rings the method M.G. Kucherov under Scheibier's conditions [4]. 


pound that, the data I.N. Nazarov, such tertiary vinylacetylenic alcohol with 
ene ring forms divinyl ketone very low yield treatment with mercuric sulfate mild acetone 
solution, whereas higher the dehydrated with considerable resinification [3]. 


(J), not previously known, was synthesized method, The 
structure the was established analyses and the the products its oxidstion (ben~ 
zoic and hydroxycyclopentane carboxylic acids). 


dehydration could lead the ketones (IV), (V) and (VI); event, however, 
none. 


hydration 


(1) 


Investigation the products obtained the action mercuric sulfate and sulfuric acid 1-phenylethinyl- 
(1) showed that the sole product this reaction the unsaturated ketone, 
whose structure was established oxidation with potassium glutaric 
acid and benzoic acid were isolated), ozonolysis (cyclopentanone and benzoic acid were and the 
Preparation the corresponding 

(V) has been described the literature the constants and properties 


this ketone not agree with those the unsaturated ketone that prepared. has also been that 
condensation with acetophenone does not give ketone nor VI). Formation 
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wes 


B-ketoalcuhol bound possess very labile atoms the methylene group and easily 
with formation cyclopentylideneacetophenone; cannot detected the reaction 


The second hypothesis also probable, bearing mind increased lability the group stand- 
ing the a-position the triple bond, confirmed the numezous investigations many chemists This 
lability the group and the susceptibility the acetylenic alcohol the acetylene allene rearrangement 
intensified the presence the group and the acid catalyst. 


Experiments with use more dilute mercuric sulfate and lower content free sulfuric acid, 
also experiments with acid alone, enable clarification the course the 


EXPERIMENTAL 


ylethinylmagnesium bromide proceeded normally with-evolution the theoretical amount ethane, The 
solution cyclopentanone was slowly, with and The obtained complex was 
carefully with acid; the ether extract was washed with aqueous sodium carbonate solution and dried 
with sodiuin sulfate. The ether was driven leave viscous, dark which did not stand- 
ing. The residue unreacted was distilled off vacuum (b.p, 49-51° after this, how- 
ever, the substance did not crystallize and set yellow-brown pressure the substance boiled 113- 
with decomposition, forming mass which not give definite crystals, 


The residue after removal the pnenylacetylene was small amount ethyl 
(or methyl and diluting the sclution with the amount emulsion was 
formied which. after day, deposited long, wool, dry condition they resembled 
felt and had this method punfication, all tne impurities floated the 
possible isolate amount the pure sabstance. The nrocedure results 
losses material 30-35% the theoreticai), but the very pure form, especially 
and reprecipitation are performed twice. 


solution was run into the alcohol with and the agent was introduced 
the dry, finely pulverized form with progressive decolorization solution. 


the end the oxidation, the reaction mass was and the manganese dioxide was 
tered off; ether extraction was perforined neutral Afterthe ether had been distilled off, 
neutral products were found. The the organic acids were and decomposed with dilute sulfuric 
and the precipitated solid acids (3.5 were filtered portion these acids was 


into the silver salts heating with freshly precipitated silver the silver contents were determined 
the salts after fractional 


Analysis the silver salts shows that oxidation gave mixt 


acids. hydroxycyclopentane carboxy] 
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Pure benzoic acid with was isolated the mixture sublimation and its structure was con- 
firmed mixed test authentic specimen. 


After the acids had been removed, ether extraction the solution yielded sub- 
stance which crystallized standing. After purification, melted The acid wes 
silver salt whose corresponded the silver salt carboxylic acid. 


carried out, the extract was washed with dilute sodium carbonate and water, dried with sodium sulfate. The resi- 
due, after removal the ether, weighed and after two distiliations mm) gave the following fractions: 


The third and fourth fractions were combined and subjected 


The substance did give off gas when reacted with iodide; instantaneously de- 
colorized aqueous solution potassium permanganate solution bromine With semi- 
caibazide soiution slowly forms precipitate with indefinite melting 
point could not readily purified. 


With there once formed finely crystalline precipitate which, 
after crystallization from boiling ethyl alcohoi gives pyrazoline reactions, and analysis 
corresponding 


0.0873 substance: (15°, 752 mm). substance: 12.6 (18°, 753 mm). Found 


Oxidation, substance with was gradually added 320 solution 
potassium permanganate. The reaction very energetic, being instantaneous; the oxidant 
was introducea gradually the dry form. After introductionof the theoretical amount potassium 
(5.2 g), the oxidation was taken still further addition fresh quantity permanganate. The manganese dio- 
xide was filtered off and washed wth little water. The filtrate was subjectea boiling off volatile, 
tral products oxidation which were semicarbazide solution. came down 
weighed 6.81 the diy state and melted 204° after recrystallization. lowering point was not 
observed admixture with authentic specimen cyclopentanone semicarbazone. Yieid cyciopentanone (con- 
verted from the semicarbazone) 36% the theoretical. 


The salts the organic acids were concentrated and decomposed with dilute sulfuric acid. voluminous 
precipitate came down and was identified benzoic acid the usual tests. The after removal the 
benzoic acid, was extracted with ether; the cther was driven off from the leave acid with 
which was converted the silver The latter was fractionally Analysis the third fraction 
silver salts corresponded the salt glutaric acid; the first fraction was contaminated with silver benzoate. 


| 


absence acid from the oxidauon products and the presence smail cycly- 
evidence that oxidation the initial products oxidation acid 
continued benzoic and 


was periormed isolauoa the neutral and acidic products the pre- 
ceding experimem. substance 1.5 cyclopenta none semicarbazone (not recrystallized), 
responding 0.91 cyclopentanone (66 the theoretical). 


From the acids obtained acidification the salts was isolated only 1.4 unpurified benzoic acid (73,7%), 
Although the aqueous solution the acids weak reaction for benzoylformic acid (yellow floccu- 
lent precipitaie with aqueous phenylhydrazine hydrochloride failed isolate the pure form the 
form silver salt, due its negligible amount. 


The ozonolvsis the unsaturated ketone and benzoic (product decom- 
position benzoylformic acid) confirm the 


SUMMARY 


transformed into 
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SYNTHESIS AND PROPERTIES ETHERS DISECONDARY 
PREPARATION BUTYL AND ISOAMYL ETHERS 
DIPHENYLBUTENEDIOL AND DIPHENYLBUT ANEDIOL 


and diphenylbuianediol, 


this paper describe the preparation the and ethers diphenylbutyne- 
diol and their the corresponding ethers the olefinic series and and the saturated ser- 
ies the procedure described the previous communication [1]. 


EXPERIMENTAL 


Synthesis Buty! and Ethers Diphenyibutynediol and 


These ethers were synthesized method [2} from diphenylbutynediol wiih m.p. pre- 
pared method [3]. 


The results experiments the preparation the and ethers diphenylbutynediol are set 
forth Table 


TABLE 


Temp. (ia ieid ether 


Cgti,OH~ 


The obtained ethers react with indicates the 
ence mixture ful) and partial ethers For the isolating the full ethers 
purification was effected previously described method must pointed 
out, however, that the mixture ethers with ethylmagnesium bromide, the 
formed organomagnesium complex dissolves the ether ether; the reaction must consecuently carried out 
medium dry benzene. 


Deceased. 
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TABLE 


The purification Jed isolation the full buty] and ethers 
The properties the prepared ethers are set forth Table 


The ethers the glycol question were not subjected investigation due their insignificant 


Hydrolysis the full buty! ether and the full ether Hydrolysis was perform- 
action wes effected heating 70-85° with continuous stirring hours, the end the reaction, neutraliza- 
tion was performed with sodium carbonate solution and were extracted with ether, After drying 
and driving off the ether, nearly liquid was obtained from which crystals came down after short ‘nterval, 
These melted 140° after recrystallization from aqueous alcohol and did not give melting point depression with 
pure 


Consequently, the formation hydrolysis the structure the original ether, 


the Butyl (1a) and Ethers Diphenylbutynediol 


per molecule initial ether). After heating 40° with constant and standing, the reac- 
tion mixture retains its color, Evolution hydrogen bromide during the period was not observed. 


The nonreected bromine was removed washing with carbonate and water. After the reac- 
mixture had been the ether was dnven off, leaving the fairly viscous liquid (weight 
which decomposed when vacuum. this reasen the products were analyzed 


Cogs gg bry. Calculated: M 569.83. 


The fairly viscous, with good acetone and chloroform, 
for alkoxy groups but quantitative analysis the result, are 3-5% less than the theoretical 


tion the dibromide the olefinic 


the full ether diphenylbutynediol was out mannez that for 
h ity in ar ran 7 i 

the ether, but using carbon tetrachloride chloroform, The same were 


had previously obtained similar results bromination the ethyl, propyl and isopropyl 


Synthesis Full Butyl and 


Ethers (ila and 


ether and Ib) presence colloida! palladium; the esters the saturated series were prepared 


Hydrogenation aad the reaction were our described method 
The obiained ethers the and the butanediol are light-yellow liquids, readily scluble organic 
solvents, 


acid medium and the bromine and potassium permanganate confirmed 
the structure the full ethers diphenylbutenediol and The properties the synthesized 
ethers are set forth Table 


SUMMARY 


The following compounds were synthesized and characterized: The full ether 
butynediol, the fuli ether diphenylbutenediol, the full ether the 
full ether and the full ether 


The action bromine the full and ethers was studied. 
was shown that bromine adds the triple bond the atoms per molecule acetylenic 
ether form bromoether the olefinic series, 


with colloidal palladium, the above-mentioned ethers diphenylbutenediol can isolated, while hydrogen- 
ation with platinum black the ethers can 
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TERTIARY TRIHYDRIC ALCCHOLS THE 
SERIES AND THEIR TRANSFORMATIONS 


carlier paper [1] one described the synthesis ptyne-2,3,6-triol, the first 
simplest representative class tertiary wihydric alcohols the acetylene series. 


Monohydric alcohols this series, well glycols, have been known for long time, and many 
them have found application not laboratory but also synthesis. Favorsky 
and Onishchenko prepared and described series tetrahydric acetylenic alcohols ~erythritols 
the trihydric alcohols the acetylenic series, onlv two alcohols are known: 


and 


prepared Lespieau via the organomagnesium synthesis [4,5]. Respecting tert:ary trihydric alcohols the 
acetylenic series, these were unknown the prior the above-mentioned synthesis 


the present parer describe the synthesis three more trihydric tertiary alcohols the acetyl- 
enic series, starting from acetyienic alcohols anc the corresponding hydroxy ketones. 


with (V) according the scheme: 


CH, 


(IV) 


e-2,5-diol (II) was prepared from 


and (see next page) 


(VIII): 
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study the preparation these triols revealed the formation series side products indi- 
cated the above reaction schemes; the detection these products gives clearer insight into the mechanism 
the 


the first case, for example, products isolated, from 3,4, (I), were 
tetramethylbutynediol (IX) and the acetylenic erythritol, 3,4, (X), 
previously described Onishchenko, This author isolated two this compound with m.p, 111- 
and One these racemate, the other meso only isolated one isomer with m.p, 


the second case, addition the teuahydric alcohol, 
the following were isolated: tetramethylbutynediol a-glycol, 
not previously described the literature, The two asymmetric atoms carbon; isolated 
two isomers with and (meso form and racemate). 


the third case side products isolated. 


[6] synthesized nonsymmetrical acetylenic y-glycols the action ketones acetyl- 
enic carbincls the conditions the Faversky reaction and obtained from the expected glycol more 
constructed acetylenic y-glycols. These glycols, Zakharova showed, are formed from the acet- 
ylene the ketone —products breakdown the aiconols. 


ylenic introduced inte the i.e., acetylene and 
The free acetylene then reacts with .wo molecules the present the reaction mass and forms 


could have been formed acetylene with two molcules aceione, 


and This decomiposition similar that described Favorsky and Onishchenko for 
other 


Zakharova showed the above-cited acetylenic glycols not appear undergo 


Trihydric behave like glycols. confirmed this special Ali the acetylenic 
followed standing for hours room temperature, almost completely recovered without any change 
the same conditions monohydric are partly broken dawn ketone and acetylene, from 
which are immediately formed the The stability the demonstrated indir- 
ectly the fact that the synthesis was not accompanied 
any secondary like all monohydne the acetylenic series, stable the 
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its from and high that the acetylene and the 
are able react completely before any reactions occur, thus giving the trihydric alcohol 
high yield, Trihydric alcohols the acetylenic series are only susceptible breakdown under the aciion 
alkaline reagents, 


The structure the so-obtained glycerols (II), and which are the main products reaction, 
the structure the secondary erythritols (X) and and the glycol were verified heat- 
ing presence potassium when all the substances question exhibited the characteristic preperty 
tertiary acetylenic alcohols breaking down into their original components. all cases the corresponding 
hydroxyketones and acetylene were 


EXPERIMENTAL 


Starting materials: and were prepared the usual 


The first was prepared method: action acetylene presence KOH 
medium dry ether, 


The second was prepared hydration method), 


was dropwise over period hours into flask fitted with mechanical and containing chemi- 
cally pure powdered KOH and 300 absolute ether. The flask was imimersed ice bath temperature 
which was maintained throughout the whole reaction With progressive addition the mixture 
the reaction flask, its contents thickened and became After the reaction mixture had been added, 
stifring was continued for short period, after which the mass was left overnight. the moming the formed com- 
Plex had settled out light-yellow gelatinous mass was decomposed with water while stirring. The 
ethereal layet was then separated from the layer; tre latter was extracted several times with ether 
and the extracts combined into etherea! solution. This ether extract was saturated with carbon dioxide for 
drying with sodium sulfate, the ethereal layer was off and the ether distilled Weight 


The first fraction with 8G~128° consisted entirely After 
from benzene melted 95- 96°. The melting point was no? depressed with auth- 
entic specimen 


proved the yieid being 71.5 based the taken the re- 
action, 


eace 0.3 potassium carbonate. Evolution gas was observed and the gas was led side tube into 
silver oxide solution, When the gas was passed emmoniacal solution cuprous chloride, 
the characteristic red color copper acetylide was The precipitate silver acetylide was filtered off, 
dried and detonated blow. Three fractions were distilied: 0.6 145- 
148°, 3.6 


1203 


which did not depress the at. authentic specimen acetone 
the Kuckerov hydration which proceeded with intermediate formation 
white, precipitate which later went into solution with separation metallic mercury), 


regard the second and third decomposition products, boiling 110-145° and 
these consisted the first these, however, was contaminated with 
carbinol, Both these fractions readily formed semicatbazone with semicarbazide hydrochloride 
and amixed test with authentic methylethylacetylcarbinol semicarbazone did not give depression melting 
and not showing depression with authentic 


The third b.p. 132 was recrystallized from mixture equal parts benzene and 
(X), first described Onishchenko, 


The prepared erythritol did not give melting point with the synthesized 
the method Favorsky and Onishchenko from and acetylene, 


and little potassium carbonate were heated small Wurtz flask. the start boiling gas came off which, 


with silver oxide, gave white silver The precipitate was dried, 
and detonated impact. Into the receiver distilled fraction which was identified 
with alcohol), not giving depression admixture with authentic methylethyl- 
acetylcarbinol semicarbazide. 


il. Synthesis (11) 


The dimethylethinylcarbinol required for the was prepared the first case and had ihe same 
Caiculated 


ether. The conditions were the same the solidified mass pro- 
with water, during which process fatied dissolve. The insoluble 
residue was filtered off, The was from the aquecus alkaline the was extracted 
2-3 times with ether and the excact was ethereal solution. 


The precipitate which had noi gone into solution the ethe: gave, 


crystallizations from 


The structure the substance was verified cleavage during distillation and over 
carbonate. Its synthesis was also accomplished, 
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carbazone the form white needies, (from alcohol) and did not give depressicn 
melting point with the semicarbazone authentic 


was evolved and was into silver acetylide passage into silver Into receiver wes 
distilled liquid fraction with g), which was When 
7-8 mm, the came over almost comrietely Its semicarbazone melted 194-195° 
and did not depress the melting point authentic 


Favorsky and For fina) proof the structure our isolated erythritol symmetrical 


400 dry ether and powdered KOH, through which stream acetylene was continuously passed, 
conclusion the the reaction mass was treated with water, The portion was separated 
and after recrystallization from consisted 26.1 with mixed melting test 
with the crystals prepared when synthesizing 
did not show 


The ethereal the products synthesis the the method Favorsky and 
Onishchenko was separated from aqueous-alkaline layer and dried: the ether was distilled off and the products 
distilled fraction with 60-110° was obtained (the residue 1.5 the flask was not 
examined.) 


The fraction with b.p. crystallized. The crystals melted (from ligroin) and 
mixed melting test with the 2-0! (XI) isolaied the synthesis 25- 


the ethereal solution obtained extraction the products synihesis 
was isolated liquid which after vacuum fractionation mm) gave four 


The first fraction with b.p. 80-110°(3 mm) melted after from benzene and 
the depression was found the meiting point determination 
the mixture with authentic tetramethy!butynediol. 


The second fraction with b.p, mm) gave after several redistillations: acetylcyciohexanol 
with b.p. mm), 1.4693; semicarbezone with m.p. which did show depressicn 
(X1) with m.p. 67-68°, With ammoniacal silver oxide 
indicating the presence free acetylenic hydrogen, 


the determination the hydroxy! the first measurement the gas volume was because 
the gas volume progressively increased which indicates the presence free 


The structure the acetylenic with €8° (XI) was with 
potassium carbonate when acetylene was identified (precipitate when oxide), 
also which was chatacterized through the semicatbazone with m.p, 


The third fraction with b.p. 151-155°(3 mm) was viscous liquid which solidified standing till the 
following day form light-green, vitreous mass which was then recrystallized from White crystals 
were obtained with 87-88° which were found correspond 2,5 

substance: 26.8 19.7°, 686.5 mm). 0.0886 31,0 CH, 692.2 mm). 
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3.5 KGH for hours (until gas ceased With silver oxide the evolved 
gas forms white silver acetylide, while with cuprous forms characteristic 
zed precipitate copper acetylide. The silver acetylide was off, dried and The upper 

oily layer was extracted with the extract was dried sodium sulfate, the ether was driven off, and the 


residual product was distilled vacuum mm). 


The first fraction with 52-53° weighed the second fraction with comprised few 
The 52-53° fraction, was readily forms semicarbazone which meits 
(from alcohol) and does not give depressioa with the semicarbazone authentic 


Consequently the fraction boiling mm), accord with the data obtained during its 
the trihydric acetylenic alcohol Its yield, calculated 
the acetylcyclohexanol taken the reaction, about the 


The fourth fraction with b.p. was accumulated from several Recrystailization 
from benzene enabled two substances isolated: one with the other with The 
latter was present such insignificant amount that was not amenable The compound with m.p, 


0.0728 substance: 23.8 695.6 mm). substance: 22.7 CH, 


distillation inm), the substance with .n.p. 147-149° broke down into 


Distillation with over potassium The gas evo}ved when 2.6 the 
compound was heated with potassium carbonate was passed silver oxide and formed silver 


its elementary composition. its products its behavior with 


and bad the followng 


Calculated: 36.42. 


Acetylcyclohexanol was the preceding synthesis and the same 


over period hours into flask containing 110 puie pulver:zed and 600 dry The 
conditicns and the working-up procedute were similar the prececing From the 
ethereal solution, after driving off the greater part the ether, crystals deposited which 
from ligroin melted yield From the liquor after 
the solvent was recovered ethinyl cyclohexanol with b.p. 179° ard 1.4796, and 5,3 
cyclohexanol, 1.4688 and 


The crystals with 107-308° weie identified the alcohol, 


> 
? = 
| 
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little cazbonate were heated (fitted with sloping condenser); gas was evolved and 
white precipitate silver acetylide with ammoniacal oxide and the characteristic red precipitate copper 
with cuprous chloride. 


the receiver was collected 3.9 liquid products boiling fracticnation which gave: 
1.4678, with m.p. 


Consequently the substance obtained condensation with 
corresponds the tertiary trihydric acetylenic alcohol, 


by-products this synthesis were 


Tertiary Acetylenic Triols the Conditions the A.E. Favorsky 
Reaction 

With the aim the the study was made the behavior 
the synthesized acetylenic triols the reaction conditicns their formation, 


dry and chemically pure The mixture was siirred for hours and left 
the next day was treated with water. The ethereal layer was and the ether was dried and 
off. The residual product was distilled vacuum (2.5-3 mm) and was identified the original alcohol; fractioa 
with weight 39.2 was 1.4789. Residue flask Loss 


Same conditions. the substance was recovered unchanged, 

was recovered unchanged g). 

may therefore conclude thet trihydric alcohols, like glycols, are stable the condiiions synthesis, 
and that the formation secondary products must result from partial decomposition the monohydric 


SUMMARY 


addition trihydric acetyienic the reaction yields secondary products the 
tertiary substituted butynediols, and a-glycols, due breakdown the 
Original czrbinol. 

The following tertiary alcohols, not previously described the were 
two isomers the acetylenic erythritol, 
and one new acetylenic a-glycol, 
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SYNTHESIS AND TRANSFORMATIONS SUBSTITUTED VINYL ETHERS 


Among the unsaturated compounds polymerization, special those con- 
taining diverse substituents, The eifect the latter conspicuous not only respect the character 
the polymerization process but also respect the properties the polymers, true that the basis 
cur investigations [1] established that and ionic polymerization, the 
may come into play fcr one and the same compound. Consequently one the other form 
polymerization nearly all compounds, although observations show that one them more 
easily realized than the other, Ultimately, this depends not only the the vinyl compounds but also 
the polymerization conditions. 


Our present the first series devoted the influence substituents the 
properties and course the polymerization ethers. 


Previously [2] the properties and vinyl ethers which certain extent 


acting with alcoholic alkali allylene, Favorsky obtained place the 
CH, 


with pentoxide and 

further heating (V), these esters undergo with and vinyl 
ethers 


Heating ethynyloenzene with alcoho! presence concentrated solution sodium alcoholate leads 
formation the ether (VII), addition alcobol takes place the order that with 
compounds the series 


not consider this adequately founded although shall return this question our 
later communications, 
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Waller [6] obtained accordance with the scheme; 


Hennion, and others that heating the (VIII) with quantity 
sulfonic acid, readily breaks down with loss one molecule form the ether (IX) 


this paper present the synthesis ethers starting from propyne and alcohols 
presence KOH. The synthesis was realized according the scheme 


TABLE The propyne 
with alcohols proceeds more 
drastic conditions those 
and Shostakovsky [8] for 
Evidently the change 
from acetylene, containing two 
labile hydrogen atoms, 
26.92 propyne accompanied 
reduction the ease the 


Structure and Constants a-Substituted Ethers 


(759 mm) 


0.7372 


CH, 


CH, 


to 


63-64 0.7710 
(742 mm) 


(756 mm) 


0.7861 1.3999 31.15 30.87 


The general characteristics 
the prepared a-substituted 
vinyl ethers are set forth 
Table 


ethers class compounds whose have not been closely studied. 
and Favorsky have also studied the course this reaction and have established the the 


products hydrolytic cle avage. The authos showed that hydrolysis these compounds proceeds according 
the 


KOH 
this reaction verify the the prepared a-substituted ethers, 


EXPERIMENTAL 
Starting Materials and Procedure for Synthesis 


Starting materials were alcohols with the following 


Propyne was selected the monosubstituted acetylene, was prepared bromination propylene 
cleavage two molecules hydregen bromide [12]. 
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The so-prepared propyne was dried passage through column packed with calcium chloride, and was 
collected weighed receiver filled carbon dioxide and Dewar flask, 


The synthesis was This was cooled and salt), and the 
used were cooled definite quantity propyne weighed ampoule was cooled with dry 
{ce and was introduced the ampoule the autoclave containing the alcohol and the 


mole) methanol, (1.4 mole) propyne and 8.8 10% pulverized KOH were charged the 
procedure into rotating autoclave the Bergius liter), fitted with heater, therm- 
ometer. and acetylene gage. The autoclave was hermetically closed and heated for hours The 
dependence the pressure the temperature shown Table 


From the data see that the pressure began rise appreciably had reached 
This was marked fall pressure the autoclave Prior the autoclave was 
cooled (snow The propyne which had not reacted with the collected trap placed Dewar 
flask containing carbon dioxide. 6.2 propyne was collected. The remainder the reaction mass was transferred 
from the autoclave flask placed freezing (snow salt). 


Fractionation the reaction mass, which contained low-boiling 
products, was performed flask with column water The 
following fractions were 28°(759 mm), 31.2 
b.p. (759 mm), resinous residue, 5.7 


Duration Temp. Pressure 
autoclave autoclave 


(in 


Examination the fractions. The first fraction 31.2 
11.6 was dried with calcined carbonate and distilled 
40,5 substance with b.p. 28% 1.3751; 0.7372; 


Determination the composition the com- 
bustion method attended difficulties which detract 
the accuracy the results, prepaied polymer the ether and determined its 
elementary composition, 


Hydrolysis Intoa conica! fiask with ground glass were 
duced substance and H,SO, solution. The mixture was shaken hour room 
ture, after which the acid was neutralized with calcined carbonate and the products were 
plate column water bath, fraction was obtained, comprising mixture acetone 
and 


Treatment the mixture with gave crystals 
after 2-3 from alcohol had m.p. the same that acetone 
hydrazone. depression mixed melting test (the Literature gives 


The characteristics the 28°(759 mm) fraction show that reaction with 
Dresence KOH gives ether yieid about the theoretical, 


The preparation the procedure the previous one. 


Into rotating autoclave were charged (1.4 mole) propyne, mole) alcohol, and 
and reached atm, after which the pressure dropped. unreacted propyne was collected trap (placed 
Dewar flask) after the autoclave had been cooled room temperature, The Dewar flask was previously 
filled with carbon propyne was collected. The remaining reaction mass was transferred small 
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cooled 

Fractionation the reaction mass, which contained products, was performed flask with 
column water The fractions were b.p. 63-64° (749 mm), 46.2 

the fractions, The first fraction was with calcined potassium carbonate 


(751 mm). The compound with the following constants: 


The second fraction with b.p. mm) alcohol with 0.7890. 


Hydrolysis ether, Hydrolysis was carried out the above-described conditions, 
The obtained had the same that acetone 2,4-dinitrophenylhydrazone. 
depression mixed test, 


The examination the fraction shows that propyne with alcoho) presence 


Into the autoclave were charged (1.4 mole) propyne, mole) alcohol, and 10g KOH, The 
autoclave was heated hours 210-220°. After cocling room temperature, 13.2 unreacted propyne was 
discharged from the autoclave into trap which was placed Dewar flask with carbon dioxide, The remain- 
ing reaction mass was small flask cooied with snow. 


The reaction mass was fractionated flask with plate bath Wood's alloy). The fol- 
lowing fractions were b.p. 78°(756 mm), 54.2 b.p. 97-99°(756 mm), 


Examination the fractions, The dried with calcined potassium carbonate and frac- 


The fraction was unreacted propyi with 1.3852; 0.8041. 

ether. The mm) fraction was hydrolyzed under the conditions 
above. Acetone with m.p. 127.0° was obtained. Examination the 78.5° 


fraction shows that the reaction with propyl presence KOH leads 
ether yield 54% the theoretical. 


SUMMARY 
The reaction propyne with methyl, and propyl aicohols presence pulverized potassium 


hydroxide leads formation ethers: methylvinylethy:, and 
ethers. 


The structure the ethers was their hydrolysis with H,SO, solution. 
The products hydrolysis were isolated and characterized, 
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FULL AND PARTIAL ESTERS ACID AND ETHYLENE GLYCOL 


Intensive studies are now progress the synthesis esters acids the acrylic series with 
aliphatic alcohols (mono- and polyhydric) well with cyclic alcohols, 


set ourselves the task establishing whether esters could formed from alcohols and 


acids the acrylic series, Esters acid with have been prepared 


the present investigation established the formation esters ethylene glycol with 
acid, Esters acid with polyhydric alcohols have not been described the literature, 


although there are [2], that the presence acid glycerol ester accelerates the drying 


prepared esters ethylene glycol with acid the method direct esterification the 
ordinary pressure and using excess one the components, 


EXPERIMENTAL 
Preparation Full Ester Acid and Ethylene Glycol 


Into flask, fitted with gas discharge were introduced ethylene glycol and acid 
(the latter prepared oxidatior furfurylideneacetone with bleaching powder the molar ratio 
and heated bath temperature for hours, neutralization with sodium carbonate 
the residual crystalline product cojor) was separated and washed with water 
(the crystals became lighter color), After two from (once presence animal 
charcoal), the product 


Found: 299.1: 63.45, 4.69 number Calculated: 


The analyticai data that product reaction glycol with 
acid the full ester, 


The product forms crvstals, readily soluble acetone, benzenc, (on heating). 


Preparation Partial Ester Acid and Ethylene 


The appropriate amounts acid and (1:2 molar were placed flask fitted with gas 
discharge tube and heated oil bath 160-170" for The reaction produci (dark-brown was 
treated with benzene, The benzene extract was washed sodium bicarbonate solution and water neutral 
and then dried with calcined sodium sulfate. The benzene was and the residual mass distilled 
28-30 mm, The fraction coming over was analyzed, 


The yield purified the The ester difficultly mobile, heavy 
1.3) without odor and light-yeilow has good soiubiiity alcohol, ether and 
the air the oil quickly When applicd thin layer, forms film 
(more quickly the which not lifted benzene, alcohol 


SUMMARY 
The preparation the full and partial esters acid with ethylene described, 
LITERATURE CITED 
Abramova and Egorova, Appl. Chem., 23, 960 
[2] Chem, 5094 
Egarova and Abramova, Appl. Chem., 23, 1311 
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INTERACTION TETRAPHENYLLEAD AND TETRAFHENYLTIN WITH CARBON 
TETRACHLORIDE PRESENCE BENZOYL PEROXIDE 


Razuvaev [1], and later Borisov showed that presence small quantity 
peroxide acetyl peroxide reaction takes place between carbon and diphenylmercury, The 


reaction conditions evidently the homolytic, radical chain type since initiated stoichio- 
metrically small amounts peroxides, 


thought would interesting investigate this reaction more and paper have 
attempted establish whether the reaction takes place between carbon and derivatives 
other For this purpose selected tetraphenyllead and tetraphenyltin. These compounds are known 
react with carbon tetrachloride under the influence light 


tetrachloride presence small amounts peroxide. chain reaction took place, 
considerably increased the amount reaction then took place, these conditions the main reaction 
product wit (in presence peroxide) diphenyllead dichloride; small 
diphenyllead dibenzoate also formed. 


Hence the process dearylation the case tetraphenyllead stups compounds the type 


Other reaction products were (identified conversion hexa- 
and benzoic and pkthalic 


the basis the above data, may the reaction course the following scheme: 
Benzoic acid may originate from 


The presence diphenyllead dibenzoate reaction products may the 
scheme: 


The reaction between and carbon tetrachloride was performed similar conditions presence 
peroxide, 


Since the disubstituted tin derivatives the type are very highly soluble, this case get 


1217 


Other products the were the method), and 
benzoic phthalic acids, reaction scheme that proposed above for proposed 
for the tin compound, that here the process deary!ation proceeds completion, 


The only point that still remains obscure the mechanism formation benzoic acid, which could proceed 
via the radical, the peroxide the organometallic compound itself, This problem might solved 
out these reactions presence peroxide. 


EXPERIMENTAL 


Reaction Tetraphenyllead with Carbon Tetrachloride Benzoyl 
Peroxide 


Into round-bottomed flask fitted with condenser (ground-glass was charged solution 
tetraphenyllesd 100 carbon tetrachloride, While the reaction mass was beiling, the benzoyl peroxide was 
introduced over period hours (total amount peroxide After the whole the 
peroxide had been added, the zeaction mass was boiled for the conclusion the reaction 
(test with for peroxide) the cooled was from the precipitate which consisted and 


The precipitate was washed with hot toluene which dissolved the tetraphenyllead; after recrystallization from 
the same solvent melted did not the melting point authentic tetraphenyllead, 
34% the original The portion the precipitate was weight was 


The was made with KOH and distilled with steam, the termination the distillation, 
crystals with (sealed capillary) were extracted from the There was 
melting point depression admixture with authentic Weight 2.43 


After removal water, the distillate was nitro compound was isolated with 51-52° (from 


alcohol), weight There was meiting point depression this substance with authentic 
chicrobenzene. 


The from the steam was and further small quantity tetraphenyllead was 
from it, The main mass this after recry taliization from alcohol, had m.p, 
Weight 0.31 5.2% the mixed melting test with the substance prepared specially 
from and benzoic acid likewise gave This substance was therefore diphenyllead 
benzoate, was the lead 


— 


Addition hydrochloric acid the filtrate brought down white precipitate weighing 2.42 This was 


and dissoived hot water, The mass dissolved had m.p, 120° (from mixture with 
authentic benzoic acid also 120° 


The smal] quantity water-insciuble acids contained acid, shown the characteristic 
fused with resorcinol, 


Reaction Tetraphenyltin with Carbon Presence Benzoyl 
Peroxide 


off and identified unreacted which did not give depression with 


Solveat was removed from the filtrate distillation water bath, The tin chloride formed during 


the reaction was determined the form tin disulfide precipitation with hydrogen The total yield 
was 84.1% the theoretical, 


special experiment was run fcr the purpose isolation the remaining products reaction 
metallic), this case, alkali was added the filtrate and steam was passed through, Hexachloroethane with m.p. 
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The reaction with tetrachloride presence peroxide was effected 
benzoyl peroxide and 100 carbon the end the reaction (50 hours) the pre 
7 


was did uot give depression mixed test with authentic material, Weight The 
was nitrated and worked the usual manner give nizo compound with Weight This 
substance did not give depression with pure Benzoic acid and phthalic 
acid were identified the same tests the previous experiment, 


SUMMARY 


was shown that interaction tetraphenyllead with carbon presence peroxide 
leads partial dearylation tetraphenyltin with formation compoundsd the type sparingly 
soluble organic solvents, Other identified reaction were chlorobenzene, hexachlorocthane and 
and phthalic acids, 


The corresponding reaction tetraphenyltin with carbon tetrachloride presence peroxide 
results complete dearylation tetraphenyltin with formation tin tetrachloride, Other products were 
chlorobenzene, hexachloroethane, and benzoic and phthalic acids, 


conclusion extend our deep gratitude Razuvaev for his constant interest valuable 
assistance the investigation, 
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(3] Fetyukova and Shubenko, Sci, Memoirs Gorky State Univ., 15, 


Received July 1952 Gorky State University 


1219 


: 


THE SELECTIVE MALONIC SYNTHESIS 


IV. THE ACTION SODIO-MALONIC ESTER 


the previous papers [1,2,3,4,5] reported the results investigations the interaction 
ester with dihalo derivatives symmetrical bromide, and pentamethylene bromides, 
2,5-dibromohexane, xamethylene iodide, and number 


fairly large number researches are known which are described reactions sodio-malonic 
(or sodio-acetoacetic) ester and dihalo derivatives (1,3-dibromobutane [6], 1,5-dibromo- 
hexane [7], The mechanism these reactions has never been investigated, the literature being 
lacking any information on. for example, which the two bromine atoms (attached the primary secondary 
carbon atom) the first enter into reaction with sodio-malonic ester, 


Only isolated conjectures about the couse have suggested. Thus, for example, Perkin, Jr. 
acting with ester 1,5-dibromohexane assigned the structure (I) the 
product without giving any proof: 


assumed that the atom bromine attached the secondary atom must the first into 


another research, however, the saine author [8] reacted ester with 1,3-dibromobutane and 
obtained ester Lipp and [9] the action 
sodio-acetoacetic ester propylene bromide, and the ester 


not difficult see that the these substances must preceded the formation 
alkylacetoacetic esters with the atom bromine the secondary carbon atom, for example 


(1) 


the reaction should proceed the first stage, then with different structure would 


have been formed, such as: 
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this investigation product was obtained the shape ester which 
could either ester (1V) €-bromo-a ester 


verify its structure, both the latter compounds were another route, namely, 
addition HBr which was for this purpose the action 
previously prepared (for compound V): 


CH, CH, 
(V) 


The structure both compounds confirmed the from them, the action sodium 


The two prepared fairly physical behaved quite dive:sely 
under the action 


Whereas ester converted into dicarboxylic 
ester yield 70% the cyclized with the sodium alcoholate, 
ester the same conditions cyclized with yield only the Only working very dilute 


probable that has the same 


EXPERIMENTAL 


The for the research was the method Petkin, acticn 


wes 115 mole three more than the calculated amount) ester, and then 
water was was extracied with and 


ether extract was washed acd died 


Malonic Ester 


144 (0.9 [12] malonic ester and second (0.45 moie) 

after cooling, was then poured 


Wate: with acid: reaction products were extracted 
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with the extract was washed with water and dried with chloride: the ethe: was 
and the residue vacuum column, Malonic estes, b.p. 80° 
first came over; the thermometer then rose rapidly and mm) 
malonic ester came over (73.4% the theoretical), 


After second distillation the product 114-115° mm) and consisted colorless, almost 
odorless liquid, 


Calculated 64.46; 9,09, 


the substance was saponified solution KOH 95% alcohol with heating for 
hours. The liquid was then diluted with water, the was completely distilled off water bath, and 
the residue (cooled) was acidified with dilute and extracted times with The ether extract was 
dried with ignited calcium and the ether off leave 8.9 (96.5% the theoretical) 
After two recrystallizations from benzene melted 


was prepared the action ammonia (s.g. 0.88) 
ester the ordinary pressure for several days, using the method Demyanov and [14]. After recrystalliza- 
tion from water melted 


until CO, ceased come off, The acid remaining after distilied 
(706 mm). The yield was 4.9 83.1% the 


the usual method via the acid actirg the latter 


Ester 


Into (0.24 ester with snow and was passed (0.27 mole) 
moist hydrogen bromide, The was room hours and then poured into 
water; the reaction product washed with dried with chloride, and dis- 


Ester 

about 20.0 dry HBr was introduced while cooling with ice and salt. The was left room tempera- 
ture for hours, then poured water; the lower layer was washed with water, dried with ignited 
chloride, and distilled vacuum, Nearly ine whole came Over 156-157°(3 Yield 
83.8% the 


MRp 73.34. Calculated: MRp 73.31. 


0.2164 substance: CO,; 0.3938 substance: 0.2258 AgBr (Carius). 
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2.3 g-atom) metallic sodium was dissolved absolute and the alcoholate solution 
was added (with cooling) 32.2 ester. The initial concentration the reacting 
substance was 1.3 molar, The mixture was heated bath the boil for hours and then cooled, poured into 
water; the reaction product was extracted severa! times with ether and the ether extract was washed with water, 
and dried with ignited calcium chloride; the ether was driven off and the residue was fractionated vacuum give 
15.5 with mm) and The yield was 72.3% the theoretical, 


The substance was with alcoholic KOH for hours, after which liquid was diluted with 
water and the alcohol distilled off. The residue, after cooling, was with dilute sulfuric acid and repeatedly 
extracted with The ethereal extract was dried with ignited calcium and the solvent was driven off, 
leaving the dicarboxylic acid the form thick which partly after lengthy standing 
cator over sulfuric acid, The crystals were drained, pressed porous plate aud twice recrystaliized from 
quantity formic acid, According Perkin acid melts 


The other portion the acid, immediately after isolation from the 
ethereal solution, was heated Wood's alloy and transformed into acid, which, 
distillation, boiled The was converted, via the chloride, into the amide which melted 
after two recrystallizations from dilute 


Cyclization Ester 


The experiments describec below were performed both with ester prepared addition 
HBr €-hexenylmalonic ester and with the prepared reaction sodio-malonic ester with 
bromohexane. both cases results were obtained, 


absolute was added 21.5 mole) The concentration the react- 
ing substance was The mixture was heated the bath for hours, after which addition wes 
made (with cooling) water acidified with hydrochloric acid; the resultant oi] was with ether and the 
extract was washed with water and dried with ignited calcium chloride; the ether was off, Vacuum 
distillation the residue gave total distillate 0.8 mm). The residue the flask was 
about viscous, dark which caild not distilled without decomposition, The 124-126° fraction was, 


experiment. 16.2 mole) bromoester was added solution alcoholate prepared from 
(0,05 g-atom) sodium and 287 absolute alcohol, The initial concentration this case was 0,17 
After heating the boil bath for hours, the greater part.of the alcohol, and further working-up 
the above-described manner, 3.8 ester with mm) was obtained 


(31.4% the well 2.2 fraction coming over -170°(8-9 mm), The residue the flask 
was fairly amount viscous, dark liquid, 


experiment, order not excessively increase the volume the reacting the 
solution prepared from 1,0 g-atom) metallic and absolute alcohol (heated boiling) 
centration the reacting substance was 0,017 molar, After each addition the liquid was boiled bath for 


the second experiment, vacuum fractionation gave 4.7 (45.2 the theoretical) 


lo ~ * mm also 1.5 f f 


= 
. 
with boiling range 
The from the three experiments were combined and after fresh distillation vacuum the liquid 
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The ester acid was saponified with KOH and the resultant 
acid thick oil) was decarboxylated form acid with 
The amide was prepared above and after two recrystallizations from dilute methyl alcohol had 


The fraction obtained the second and third experiments was redistilied vacuum give abaut 


The constants and the elementary analysis this substance indicate that probably the ethyl 
ester acid, formed by-product during the action sodium alcoholate €-bromo- 
hexylmalonic 


SUMMARY 


ester reacts with 1,5-dibromohexane give ester intermediate 
produc 


The structure the latter was synthesis both the possible bromohexylmalonic esters 
€-bromohexylmalonic ester and ester —by addition -pentenyl- 
malonic ester. 


comparison the physical constants both bromoesters with the properties the bromoester obtained 
the sodio-malonic ester also the behavior these substances when cyclized with 
the help alcoholate, show that the bromoester formed the action sodio-malonic ester 
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Gen. Chem., 22, (See Consultants Bureau Translation, 871.) 
Golmov, 22, 1944 (1952). (See Consultants Bureau Translation, 1993.) 
Kazansky and Lukina, Proc. Acad, 83, 693 (1952), 
Fargher, Chem. 105, 1357 (1914). 
Lipp, Scheller, 42, 1960 (1909). 
Heilbron and Bunbury, Organic Compounds, Vol, 697. 
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SYNTHESIS PARTIAL ACYLALS LACTIC ACID 


The conditions for synthesis partial acyials from monocarboxylic acids and ethers were worked out 
temperature above the boiling point the reaction This reaction notable for its simplicity and proceeds 
one step, Isolation the products the pure form only calls for fractional distillation. The mechanism 
mation partial this method the equation: 


The partial are obtained yield 84%, 


The synthesis and properties acylals monocarboxylic acids have been adequately studied Acylals 
hydroxy acids, prepared interaction lactic acid with vinyl ethers, have been prepared and described 
for the first time. 


Lactic acid contains functional groups and may expected add viny! ethers both the hydroxy! 
and the carboxyl. However, the reaction ether with lactic acid showed that the products ob- 
are the result addition the acid the ether the and not the hydroxyl Consequently, 
the formation alkoxy-ethylidene lactates may represented equation: 


CH,=CHOR 


ether the this acid. Thus, when the ethy] ester lactic acid was brought into reaction with 

are soluble alcohols, acetonc, benzene and 
less stable toward water than the corresponding butoxy-ethylidene-propionate, The the 
partial acylals lactic acid are rapidly and completely contact with water, This behavior 
dently associated with the properties iactic acid, Ethoxy- and are 
scluble water and easily room With rising molecular weight tre solubility 
decreases; thus, butoxy-ethylidene-lactate soluble times the wate: and after shak- 
ing. The optimum conditions for synthesis partial lactic acid are without 
catalyst 


The alkoxyethylidene-lactates that possess the properties common ethers and their 
derivatives, Increasing molecular weight the acylal accompanied rise boiling point and coefficient 
molecular refraction and fall specific gravity (see table), The yield lactates The lac- 
tic acid converted into lacude, while the viny! ether alcohol and The structure 
the prepared compounds was confirmed and determination the percentage acetaldehyde and 
lactic acid, The hydrolysis proceeds according the equation 


No, Formula formula B.p. found found 


{at 3mm) 


was the interaction lactic acid with isoamy!-, hexyl-, and ethers, 
Synthesis iactates (V, Vi, and was accomplished without catalyst under the influence heat 
beth normal pressure and autoclave, The products was The low lactates bovnd 
with the the vinyl ethers which react slowly and far the other hand, rise 
lowers the yield The mepared differ from the lower the and 
longed heatiag amnoules; this process was utilized for esiablishing the structure the 


The described readily soluble ethyl ether and acetone, soli:ble benzene and dioxane, 
The siowness water absorption possibly correlated with the size the radical hexyl, octyl, 
which the free hydroxyl lactic acid and makes less The partial acylals may 
the following order solubility water: 


Whetees the two members the series have good solubility water, 


soluble times its volume water, while and the higher members the series 
are water, 


EXPERIMENTAL 


Interaction Ethyl Lactate with Ether 


The the trap were with metallic sodium and then distilled 1.3990; 
The agree with those for acetaldehyde-ethylbutyl acetal, The alcohol for reaction 


\ 
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91,89, 


The substance with b.p, 102-106° (0.5 mm) was carefully with metallic 
calcium and distilled; was identified whose for- 
mula (I) and main constants are given the table. Yield 63.6 (58.3% the theoretical). 


Hydrolysis with determination the acylal acetaldehyde: 


97.53, 


Hydrolysis with alcoholic KOH with determination the percentage acylal 


Lactic Acid with Vinylethyl Ether 


lactic acid, previously through the magnesium salt [8], with m.p. 

and 118-119° (12 mm), and vinylethyl ether 36-36.5% 
9.48 were charged into flask cooled with tap water, After adding 
for with warm water bath, Over night the mixture the flask separates into two layers: the upper 
one the lower one viscous (107 and This viscous product had mm). 
Titration with alkali thai was monobasic acid, 


substance: 24.5 NaOH, Found acid Lactic acid recovered 45.2 (59%). 


resinous residue 


The first fraction, after washing with water and drying, distilled 36-36.5% 
The constants agree with those Recovered the 36.1 (50%). 


The second fraction, after careful treatment with amount metallic distilled 
and censisted ethoxyethylidene-lactate whose formula constants and analysis are given the table, Yield 
(32% the theory). 


Hydrolysis with determination the percentage acetaldehyde: 0.1168 substance: 


mixture comprising lactic acid and ether was heated autoclave for hours 
150 product was discharged and separated into two layers, From the upper liquid layer was 
119°(12 mm); with b.p. mm), crystallizing room 


The first fraction, lactic acid, was identified with alkali presence phenolphthalein, 
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acid 100.9, 


The second fraction, afte: recrystallizations fiom alcohol, melted The acicular crystals 
were moderately soluble and The data identify the substance the lactic 


7,283 substance: 13.342 CO,; 3.700 5.635 substance: CO, 2,175 


Interaction Lactic Acid with Ether 

The synthesis and the treatment the reaction products were effected 
the conditions experiment From lactic acid and ether were obtained: propoxy- 
89.4 (50.8%), vinylpropyl ether 34,5 (40%) and lactic acid 30g 


Interaction Lactic Acid with 

lactic acid and 100 ether were charged into flask. After introduction intc the mixture 
0.1-0.2 the temperature was raised for minutes while cooling with tap water. The mixture 
was then heated for hours 90°, 185 was discharged. Fractionation gave: 1,4023 
substance crystallized. 


After washing with water and drying, the first fraction distilled 1.4028; The 
data those for Recovered from the reaction (51%), 


The second fraction, careful treatment with little metallic calcium, distilled and was 
its formula, constants and analysis are giver the table. Yield (40% the theor 
etical) 


consumed. Found aceta! 95.45, 95.66. 


HCl, 02015 substance: HCl, Found 100.7, 101.04. 


The fraction identified acid; the recovered was (46%). 0.2138 g.substance: 


The fourth fraction, after from alcohol, inelted agreement with the 
D,L-lactide [8]. Yield 4.8 


Synthesis Butoxyethylidene-lactate (IV) Autoclave 

(14 mm); D,L-lactide 4.4 (6.1%), 


Lactic Acid with Vin Ether 


The synthesis isoamyloxyethylidene-lactate and the working-up the reaction products were 


ated fo: hours autoclave 134.6 was Fractionation gave: 


= 


The viscous residue the flask (49.7 was not investigated, After the first fraction had been treated with metal- 


The constants the second fraction, repeated corresponded 


Preparation Octyloxyethylidene-lactate 


mixture 156 ether 186 -187°, 1.4274, 0.8028), and lactic acid 
charged into fitted with mechanical stirrer, mercury seal and condenser, and con- 
nected trap and reached the bottom the flask; the mixture was heated for hours 
99° and acquired dark-brown color; standing separated into two layers, The upper layer (liquid) was 
filtered off from the precipitate acid. The amount lactic acid recovered was Distillation 
the filtrate current dry nitrogen gave: first fraction, b.p. 50-104°(5 mm), 1.4280; second frac- 
tion, 19.5 mm), 1,4323; third fraction, b.p. mm), 1,4325; fourth 


After treatment with metallic sodium the first fraction was distilled pressure: b.p. 


Fractions 2,3 and were Repeated vacuum distillation current dry nitrogen gave 12.6 
whose constants are given the table. 


Hydrolysis with determination the vercentage acylal acid: 0.6532 substance: 26.7 
0.7586 substance: Found acylal 100.6, 100.4 


Preparation Cyclohexyloxyethylidene-lactate 


SUMMARY 


for the first time the lactate with ether and the 
interaction lactic acid with the viny! ethers: ethyl, propyl, hexyl, and 
hexyl. 
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THE BETWEEN ISCPROPYLMAGNESIUM CHLORIDE 


AND METHYL CHLOROFORMATE 


The reactions esters chloroformic acid with RMgX have little studied the past. Matsure- 
vich [1] prepared and from chloroformic ester and the appropriate Zh. 
lotsich [2] prepared the unsaturated alcohol, triailylenecarbinol, reaction between chloroformic ester and allyl- 
bromide, Thus, the reaction between halides and ester chloroformic acid 
usually gives the corresponding tertiary alcohol. 


the investigation several syntheses with RMgX was shown that the case branched radicals, for 
example isopropyl, and certain others, the main reaction formation tertiary alcohol accompan- 
reaction involving reduction the carbonyl compound. some cases the normal formation 
the tertiary completely overshadowed the reduction reaction (3]. This form the 
reaction has been mainly studied with aldehydes, ketones and esters, far know, transformations this 
type have not been studied with 


have investigated the reaction between chioride and methyl The 


The main products isolated the mixture, however, and iso- 
butyrate, The tertiary alcohol not Consequently the main direction 
the reaction The most probable mechanism the reaction that Houben: form methyl 
isobutyrate intermediate which with form diisopropyl ketone, and the 


ide specially designed experiment, 


The reaction mixture was left for hours, after which was decomposed with dilute acid (1:10), 
layer was washed with 10% sodium carbonzte solution and over sodium After the 
ether had been driven off, the residue was fractionated column (35 long), 


residue, 


For analytical purposes the following fractions were obtained second distillation: 137- 
141°, 183 


The first fraction with consisted active hydrogen was found, Sapon- 
gave isobutyric acid; its anilide 105°), The isobutytic acid was 
also prepared with m.p. 86.4° did not depress the melting point with authentic specimen the 
benzylainide acid. The yield isobutyrate, calculated the methyl chloroformate taken, 
18,2%, 


Zudina and Yu, Sorokin the experimental 
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The substance was benzoylated reaction and subjected 

The yieid calculated the methy] chloroformate taken, was 


Third fraction with 0.8965; Found This fraction was not further 


Reaction between isobutyrate and {sopropy:magnesium chloride. The organomagnesium synthesis 


the usual conditions with 5.6 magnesium, chloride and methy) isobutyrate gave liquid 
from which diisopropyl ketone could isolated. Preparation was cut the 2,4 
with m.p. and the semicarbazone with m.p. 160°, agreement with the literature data for these deriva- 


tives, 
SUMMARY 


Among the products reaction isopropylmagnesium chloride with chloroformate were 
found and isobutyrate, tertiary could not 
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ANTERACTION SUBSTANCES CONTAINING ACTIVE 


METHYLENE GROUPS WITH DIAZO COMPOUNDS 
Kharkharov 


organic chemistry large number compounds are encountered which are characteriz2d, comparison 
with saturated hydrocarbons, very high lability the groups, 


These compounds condense with carbonyl compounds (aldehydes and ketones), esters and anhydrides car- 
boxylic acids, and nitrosd compounds; they also exchange the hydrogen their groups for deuterium and 
alkali metals 


established for the first time that members this type are also capable coupling 
with aromatic diazo compounds with formation unusual azo dyes [15-19] 


This reaction was found higher activity the group than required for condensa- 
tion with and nitroso compounds 


was established that the requisite mobility the hydrogens the methyl group may guaranteed 
directly linking wiih residues with aromatic electrophilic sub- 
stituents the ortho and para- positions the methyl group the latter case the activity 
the methyl group only achieved introducing into the molecule severai substituents with greater attractive power 
for 


Thus, toluene and its derivatives containing substituents (for exampie xylenes) not react 
with diazo compounds through the Also incapable undergoing this reaction are derivatives tolu- 
ene containing weak electrophilic groups: [19,20]. was found thet only three groups 
the and positions impart toluene the ability couple with diazo Ali other 


From what has been said that substituents which increase the lability the hydrogens 
the group can endow compounde with the abliity undergo azo coupling they are conjugated 
the group and they possess power for electroas other atoms, 


The increased lability the hydrogen atoms groups due redistribution the electronic den- 
sities the conjugated system under the influence electrophilic atoms groups represented follows: 
have shown that nucleophilic groups, groups, lower the lability the 
gens groups, Thus, the introduction into one more group deprives 
the react with diazo compounds 


work with and methylacridines established that the some 
heterocyclic compounds are active that they capable azo-coupling even the electrophilic 
substituents 


was subsequently shown that this was the case with benzo derivatives methylacridine [22] and 
with methylpyrimidines 


The activity unsubstituted toward diazo considerably higher that 
Whereas the latter compound does not couple even with such highly reactive compounds 
9-methylacridine readiiy reacts not only with but also with weakly active 
diazo compounds containing several nucleophilic substituents, for example with 
benzene, 


The explanation this phenomenon (on the basis the scheme presented above) must sought the fact 
that the nitrogen the heterocycle conjugated with the group tends increase its electronic density the 
expense both the inductive effect (according its position the Mendeleev system) and the conjugation effect. 
other words, the hetercatom functions very strong electrophilic substituent. this only necessary add 
that the the hydrogen atoms the groups strongly influenced the interaction the three pairs 
the benzene rings well as, particular, the hetero rings, 


The adduced experimental data are fully with the theory developed Nes- 
meyanov the conjugation the o-electrons (o-conjugation), and they must regarded particular case 
this phenomenon, 


The effec: condensed aromatic rings the sctivity methyl groups may illustrated with reference 
benzo derivatives methylpyridine: 


CH, 


The successive increase 
the mobility the hydrogen 
compound and especially 
with due supplementary 
interaction the electrons 
the methyl groups with the ben- 


zene rings. The this 
mobility passage from [22] evidently due the naphthalene nuclei possessing less pionounced 


aromatic character and, consequently weaker electrophilic than the benzene rings. Hence, the attrac- 
tion the will the weaker the the number naphthalene nuclei the compound. 


and 


This research also shows that contrast where the iatroduction only one weakly 
substituent methyl group) deprives the ability undergo azo coupling, the introduction the 


acridine nitrogen the acetylamino group (much more strongly electron- 
repelling) does not deprive the ability interact with diazo compounds: 


x 


was .ound, however, that also this case the introduction nucleophilic substituent into the molecule 
lowers the reactivity the methyl group. 


Whereas readily couples with nearly all aromatic diazo compounds, 
methylacridine interacts only with the most active these. reacts slowly with phenyldiazonium, rather more 
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quickly with p-nitrophenyldiazonium, and does not react all with 


From what has been said follows that the heterocyclic nitrogen atom iocated thea and 
the methyl group strongly activated the that the compound the ability couple even when the 
activating action the heteroatom reduced the introduction nucleophilic groups into its molecule, 


The arythydrazones 2-acetylamino-9-acridine aldehyde that prepared the diazo reaction differ from 


the corresponding arylhydrazones 9-acridine aldehyde the position their main absorption bands which are 
the short-wave region the spectrum (Fig. 1). 


Previously, had shown [16] that heterocyclic compounds the type quinaldine, 2-methylbenzoxazole, 


2-methylbenzothiazole and may arranged the following order respect the activity 
their groups: 


The fact that the head this series 2-methylbenzimidazole may accounted for the nitrogen atom 
the group, virtue its position the periodic system the elements, tending more strongly than the 
atom and the atom reduce its electronic the expense the conjugative effect with the 


that the ionization tendency the hydrogen The transition these compounds into the onium state, 
however, leads heightened their methyl groups 


lustrate this thesis reference 
the previously uninvestigated inter- 
action 2-methylbenzothiazole 
ethoiodide with diazo 


Unlike 
and methylbenzothiazoie, 
which are incapable ccupling, 
the ethoiodide derivative the 
400 latter readily enters into reaction 


with diazo compounds: 
Fig. Curves absorption spectra. 


- I 2 i sh 


Fig. 2). 
alcoholic giving deeply colored dyes (Fig. 
EXPERIMENTAL 


water and 37% hydrochloric acid, The filtered diazo solution was added dropwise the course hour 
and crystalline sodium acetate dissolved acetic acid. The reaction mass 
was kept room temperature for hours; was then diluted with water and filtered from the precipitate. 
The latter was washed with water, with acetic acid and again with water; was then treated with ammonia, 
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thoroughly washed with water and dried Yield unpurified the 


After recrystallization from mixture and pyridine, product had 141% The 
powder insoluble water, soluble (brown solution) acid (greenish-blue coloration), 


0.1225 substance: 13.3 760 mm). Found%: 12.60. Calculated 


Preparation the Phenylhydrazone 


2.35 freshly distilled aniline was diazotized with 1.8 sodium nitfite solution water 
and 12.5 37% hydrochloric acid. 


the solution the diazo compound was added over period hours solution 6.3 
150 glacial acetic acid and sodium acetste. The reaction 
mass was left for Addition was then made over petiod hours the remaining 
the diazo (the solution diazo compound was freshly prepared), After hours the reaction mixture was 
partly neutralized with aqueous ammonia while cooling. The precipitate was filtered off and washed first with 
water, then with 0.5% acetic acid and again with water; was then treated with ammonia solutica, washed 
with water and dried Yield unpurified product 5.8 the 


The dark-brown powder (from ethyl alcohol) had m.p, The product insoluble water; dissolves 
alcohol with brownish-yellow, and glacial acetic acid with colar, 


Preparation p-Nitrophenyihydrazone 2-Acetylamino-9-acridinealdehyde 


chloric acid and water, The prepared diazo solution was the course 6.3 
crystalline sodium acetate 100 The teaction mass was left for 
hours, The was washed with water, with acetic acid and again with The precipitate was 
then treated with ammonia, filtered, and washed with water before drying unpurified pro- 
soluble water; dissolves with and acetic acid with yellow 


was added previously prepared solution (from 1,38 partly 
neutralized beforehand with sodium carbonate, The mass was stirred for hours, after which was onto 
37% acid and 109 ice. The resultant brown mass was filtered; the precipi- 
was mortar with concentrated acid; the suspension was filtered; the precipitate 
was washed with then with and dried Yield product (86% the 


After purification elimination starting materials with and recrystaliization from glac- 
acetic acid, the melting point rose 


The water-insoluble powder dissolved sulfuric acid with violet coloration 
550 When the sulfuric acid solution was diluted with water, the product separated the form red flocs. 
soluble alcohol, ether, acetone and glacial acetic acid: insoluble gasoline and carbon 
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Product Coupling with Diazotized p-Nitrosniline 


period hours previously prepared solution the diazo compound from 1.38 The 
mass was kept from hours, The dark-brown preripitate was filtered off, washed with water, treated with dilute 


washed with water and dried Yield unpurified 120 
theoretical. recrystallization from alcohol the m.p. was 


rown powder had m.p. 129-130° aiter recrystallization from The product does not 
dissolve water; dissolves alcohol and acetic acid with brownish-yellow color, Maxima absorption 


Preparation 


was diazotized with 0.7 sodium nitrite solution hydrochloric acid and 
water, Over period hour the diazo solution was added mixture 1.5 a-methylpyridine with 129- 
80% acetic acid and crystalline acetate. After standing for hours, the precipitate was 
filtered off, washed with water, then with ammonia and finally with water before drying 
unpurified 1.4 (58% the powder with methyl alcohol), The product 
soluble alcoho! and acetic acid; water, 


Preparation 


and water, The resultant diazo solution was added over period hour mixture 2.4 the di- 


salt acid, 80% acetic acid and crystalline sodium ace- 


After standing, the precipitate was filtered washed with water and dried Yield 
unpurified product 3.25 (94% the theoretical), 


The yellowish-brown, powder soluble alcoho! with brown‘sh-yellow color and 
acetic acid with yellow purification with the help acetic acid, the product had 


SUMMARY 


the the hydrogen atoms organic compounds, 


was established that the lability the hydrogens the methy] necessary for the azo-couplirg 
compounds containing substituents the positions the methyl group 


was shown that residues pyridine, quinoline, acridine, benzoacridines and dibenzoacridines and other 
similar heterocycles, connected through the and the groups, exceptionally 
tense action, They strongly the mobility the hydrogen the linked 
them than the aromatic residues, 


was established that, the action.of substituents which, when conjugation 
with the methyl group increase the lability the hydrogens, nucleophilic substituents lower the 
the group reactions with nitroso and diazo compounds, 


New experimental results are presented which confirm our previous observation that the transition ofa 
hetero atom into the onium state enhances its properties, This uansition accompanied increased 
mobility the hydrogens the groups which are conjugated with the heteroatom, 


The products coupling with some substances active groupe 
described: arboxylic acid; a-methylimidazole; 
nitrotoluene; and 
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The absorption curves are plotted substances coupling with and 
halide compounds 2-methylbenzothiazole and also nonalkylated 
acridine and its 2-acetylamino derivative, 
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THE SULFONATION REACTION 


ISOMERIZATION NAPHTHALENE DISULFONIC ACIDS 


Sulfonation naphthalene gives isomeric acids, certain temperature and water con- 
sulfuric acid, some isomers may transformed into others. The process may proceed the direction 
formation certain isomers the end the setting-up equilibrium states between them 


The pher.omenon reciprocal transition naphthalene acids was observed Ebert and Merz 
who noted the trarsformation the 2,7-disulfonic acid into the According 
and Hasler the 2,6-disulfonic acid obtained 160°, the 1,5-acid starts below 
and completely disappears from the sulfonic acid mixture after hours About 20% 
formed when the 1,5- the acid heated with 93% sulfuric acid for hours Heating 
the 2,6-acid these conditions leads formation the and Heid [4] heated the 
160° and found 42% 2,6-acid the mixture, but his method was very inac- 
Ambler, Lynch and Scanlan heated the 1,5- and 1,6-isomer. 120° and found the 2,7-isomer the 
mixture, After hours 140°, the 1,6-isomer isomerized, mainly 


160° the 1.5- and 1,6-acids almosi completely change into 2,6- and and Chuk- 
that sulfonation naphthalene gives the following isomers the order their yields: 
after minutes 1,6- and 1,7-; after minutes 1,6-, 2,6-, after hour 1,6-, after 
hours 2,7-, 


the basis the above data impossible detect any regularity the the 
fonic acids, Most chemists are the opinion that the mechanism rearrangement consists the 
acid and the hydrolysis, The sulfonic acids more stable hydrolysis then 
number cases the possibility intramolecular not rejected 7]. 

the basis observations the hydrolysis naphthalene acids and the 
oc:ty sulfonation monosulfonic acids, Lentz [8] considers that and acids are present 
identical quantities the sulfonated mixture. Heating and acids acid for 
equilibrium state between parts the 2,6- and 2,7- acids, Lantz indicates the possiblity 
was observed rapidly. and the slowly, and this prompted the author assume the 
turn, leads 2,6- and 


necessary that many experiments were performed Lantz temperature and concen- 
tration sulfuric acid such that either the disulfonic acids were sulfonated trisulfonic acids hydrolysis took 
place with formation monosulfonic acids; the analytic procedure was also very inadequate, the admits, 


Consequently, the literature does not report any general rule transformation 
acids, and find only occasional and sometimes conflicting data about their these cir- 
cumsances, were prompted undertake systematic investigation the isomerization naphthalene disul- 
fonic acids, 


Isomerization hthalene Disulfonic Acids 100° 

1,6- and acids were subjected isomerization sulfuric acid Results 
experiments the the 1,5-acid are set forth Table these show that the start the 1,6- 
isomer formed, but later 1,3- and are formed, The increasing 
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quantities are associated secondary isomerization the 1,6-acid which 
less stable hydrolysis than any the other None the sulfonic acid mixtures was found contain 
2,6- and isomers, The content acid, determined xylidine, was higher than that determined 
benzidine, The presence the mixture the 2,6-acid wouid have led the reverse result since its xylidine 


salt readily soluble 


TABLE 


mixture total sulfonic acids 


With progressive reduction the quantity 1,5-isomer, the process proceeds ever more 
the direction formation the stable 2.6- and 2,7-isomers and decrease the amounts and later 
1,3- and 


Consequently, the sequel the isomerization the acid isomerization the 
ogous 1,6- and 1,7-acids, experiments with which are set forth Tabie 


TABLE the isomerization the 1,6-acid 
Naphthalene-1,6- and -1,7-disulfonic Acids was actually found that the fali 


which are not hydrolyzed these conditions, 
For direct demonstration the presence 
the the mixture, the disulfonic acids 


1,6- 64.4; 20.4 were isolated the form benzidine salts 

The data Table show that the amount 


26% and thea falls off, but not quickly the amount 1,6-isomer, With passage the sum 


the ever more exceeds the quantity due the greater resistance 
sis the former, 


The the proceeds similarly that the 1,6-isomer. 


Long-period isomerization the 1,6-acid led sulfonic acid mixtures containing large 
amount 2,7-isomer and small amount (experiment 328 and Since all the 
ate with appreciable speed, apart from the 2,6- and isomerization proceeds irreversibly 
the direction 2,6- and depending upon the conditions the heating prolonged 
much beyond the period experiment 329, can obtain mixture consisting solely and the 
ratio 

Disulfonic Acids 130 and 140° 


attempted accelerate the isomerization the disulfonic acids raising the temperature while 
the initial ratio 2,6- and For this performed experiments 130 and 
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295 3.55 93.8: 92.4 6.9 

296 3.64 81,2 9.6 

298 6.93 91.7 91.0 

299 84.9 63.6 22.2 13.6 

300 6.99 14.8 13.4 45.1 40.8 

Ratio 


The the (Table show that the 1,5-acid rapidly thar after 
hours the starting material could not detected the with the help 


TABLE 
Isomerization Acid 
Presence 3.5 Moles 90% Acid 130° 


343 20.8 8.3 
344 8.2 
1.5 


2,6-acids 


formed 2,6- and acids was not observed 
first, but later (when their amount rises) change 
noted the original ratio the 2,6- the 
favor the 2,6-acid which the most 
stable Just 100°, mixtures are obtained 
with high conteut and low content 
(expt, and 345), 


predominantly the most labile the 
the subsequent enrichment takes place 
the 1,3- and 1,7- and the more stable 2,6- and 
isomers, 


Isomerization the acids proceeds more rapidly than which reflected aiso the 
rapid upsetting the original ratios between the 2,6- and Experimer were performed with three 
The (Table show that when the 1,5-acid isomerized the total and 1,7- isomers than 
when starting from the 1,6-acid identical conditions. This shows that former case the isomerization more 
extensive, although would appear that should reversible since the isomerization the 1,5-acid associated 
from the start with into whereas the 1,6-acid already This explained the 
ease hydrolysis the 1,5-acid acid and naphthalene, which rapidly leads formation the mass 
B-naphthalenesulfonic acid; the latter further sulfonated also rapid accumulation 
the more rapidly and the more extensively does its isomerization proceed the given conditions, 


TABLE 
Presence Moles 87% Acid 140° 


2,6- and 1,7- 


Isometization Disuifonic Acids 


The 2,6- and were 
sults the experiments with the 1,6-acid 
show that isomerization much 
more rapid than 140°, 


338 1,5 4,0 33.5 1.3 
337 5,8 26.4 2.3 The original ratios 2,6- and 2,7- 
340 1,5 3.7 isomers have changed appreciably 
334 1,6 afier hours, The experiments also show 
335 1,6 23.2 8.0 that isomerization with moles sulfuric 
336 1,6 10.5 3.4 acid proceeds more rapidly than with two 
served experiments with the 1,5-acid 
1), The results the TABLE 


last three experiments Table show 
maximum and then falls off while 


Isomerization Naphthalene-1,6-disulfonic Acid Presence 
Sulfuric Acid 


increases, Consequently, two experi- acid per _of sum acids 2,7- and 


ments this series must regarded 
continuation the experiments 


' 


the first series (with two moies 
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Duration |Composition mixture of: katio 


Table are set forth the results experiments with and acids, These show that the 
precess isomerization boch isomers considerably slower than the the while the 


tum, more slowly than the Also, these cases, the labile isomer rear- 
ranged more and ‘ar-teach- 


TABLE ingly, already established above, 
Isomerization and Noa,B-isomers were found the mix- 
Acids Presence Acid 158-160 ture experiment 307; must stated, 


however, that small amounts them wers 
present, The experiments showed that 
heating for 300 hours brings about state 
equilibrium, since the 
tion the sulfonic acid mixture the 


sum disulfonic acids 


same when starting either from the 2,6- 
the state close equilibrium 
was also when starting from 
10.0 mixture contained equal mounts 
10.9 2,6- and The results these 
experiments (Table show that after 
12.6 ing for 300 hours, mixture obtained 
the same composition the 
Table (experiments 319, 321 and 


the sulfonic acid 
mixture has the following the equilibrium state (in %): 2,7-disulfonic acid 49; 2,6-disulfonic 


TABLE During the formation sulfonic acids, 
Parts 2,6- and 2,7-Acids Presence the labile isomers always make their appearance 
Moles Sulfuric Acid preponderating amounts, but tie subsequent 


the original favor the more stable 


323 150 {when all the isomers may hydrolyzed) 
dynamic equilibrium the composition 
governed both the velocity hydrolysis and velocity formation the given 


Thus, the velocity formation the times that the velocity formation tne 2.6 
isomer; the equilibrium mixtuse, however, the ratio 1.58 due the velocity 
the being greater than that the 


} ic j j r j 
stable than the 1,6-isomer, the velocity formation lower, previously, hence the 


All the isomeric acids, apart from the can originate from the B-sulfonic 
the present the mixture such small amounts that cannot detected. the most 
1 the re - 
isome and hydrolyzes the and naphthalene, The rapidly sulfonated mixture con 
isting mainly the stable and sulfonating far more quickly than the Consequently there 
very a-acid the mixture sulfonated the 1,5-acid, 2nd moreover, sulfonates readily than 
the The unfavorable conditions for formation the 1,5-acid and its lability are the causes its nearly 
complete absence from the sulfonic acid mixture 


EXPERIMENTAL 
were run the following manner: Into test tube containing accurately weighed amount 
disulfonic acid (with content water Crystallization) were weighed definite amounts sulfuric acid 


The test tube was sealed and heated with shaking apparatus, All the mixtures 
homogeneous. The concentration the sulfuric acid the mixture was chosen that the given 


did noi sulfonate the disulfonic acids acids and did not lead accumulaticn 


322 2,6 2.92 300 9.1 
q | 
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acids hydrolysis, all the experiments, the heating was followed determination the total acidity, since its 
constancy before and after heating demonstrated the absence trisulfonation and accumulation monosulfonic 
acids, The experiments were presence 2-3 moles sulfuric acid 100° was moles 
acid required for complete solution the acid), The amounts individual isomers were determined 
our previously described methods Disulfonic acids were prepared saponification aqueous-alcoholic 
the disulfochlorides which were purified crystallization the melting points were those the pure 
products, 


SUMMARY 


The process isomerization 1,6-, 2,6- and acids naphthalene was studied 
100, 140 and 160°, was found that the isomerization the 1,5-, and acids can 
proceed the end the direction formation 2,6- and 2,7-isomers which are formed the ratio 


state close equilibrium reached with content 49% 31% 2,6-acid, 1,6-acid 
and 11% 1,3- and 


The relative amounts the sulfonic acid mixture are gcveined their resistance hydrolysis 
and the relative velocity their formation, The more amenable hydrolysis, the greater the speed 
its formation, 
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THE SELECTIVE MALON'C SYNTHESIS 


previous researches was that the action scdio-malonic 1,3-, 1,5-, 1,6-dihalo 
derivatives symmetrical structure, the intermediate product reaction ester obtained 
yield 60-70% the theoretical considerable excess malonic ester and dihalo derivative used 
tion the amount sodium When, however, sodio-malonic ester acted 
the yield ester only 18% the theoretical. addition, 
46% yield was 1-isopropy!cyclobutane-3,3-dicarboxylic ester, which illustrated the great facility with 
which the product cyclization, The great ease cyclization 
estez comparison with ester, however, only applies the instent formation, for 
the isolated state transformed the action sodium aicoholate into isopropylcyclobutane-3,3-dicarboxylic 
ester the very same yield which ester formed from ester 
(10% the theoretical). 


With the aim whether the yieid haloalkylmalonic ester also influenced other radicals 
located the second carbon atom 1,3-dihaio have now carried out the reaction betweea 


ester and according the following equation: 


The showed that the n-buty! radical the molecule the initial dibromo derivative has also 
negative influence the yield intermediate lesser degree than the case the 
group, Thus, times much tne caiculated amount ester and twice much 
with 24.2% the ester 3,3 dicarboxylic acid 

acid 77.6 the theoretical, different fiom the yield with which 
other compounds containing ring are formed the same from the 
esters 


The (not previously described the for the research was 


HBr 
This method evidently constitutes general method for preparation derivatives similar 
structure, 


search gives side side with propionic acid [V] fairly large amount 


Pra. 


acid, The analogous formation a-ethylacrylic acid was recently observed Zakharkin and Preobrazhensky 
the decarboxylation acid, 


EXPERIMENTAL 


The starting substances for the investigation were n-butylmalonic ester (prepared the action 
bromide sodio-malonic ester and distilling mm) and the ether with 


ester 24.5 g-atom) pulverized metallic sodium, under 
layer 900 dry ether, was added quickly possible (1.5 mole) n-butylmalonic ester, After the whole 
the sodium had dissolved, addition was made the flask through dropping funne!, with occasional shaking, 
solution 150 monochloromethy] ether twice the volume absolute The reaction flask was cooled 
with water the addition that the reaction mixture did not come the After hours, 800 water 
was added the flask, the ethereal layer was separated, and the layer extracted cnce with ether, The 
bined ethereal solutions were dried with ignited chloride, the ether was driven off and the reidue was 
fractionated vacuum, the 18.6 malonic was obtained with 95-102° mm, 
and 316 ester with 126-129° Yield, allowing for the recovered 


second vacuum distillation the product 115 mm). 

Found%: 59,97; 9.60. Calculated 60,00; 9,23, 

this method 1104 methoxymethyl-n-butylmalonic ester was 


ester, 220g KOH was dissolved 480 water and the 
solution was added 409 alcohol, The flask was heated oil bath and the hot alkali soiution 
was added 340 ester. The reaction mixture was for 
the aicohol was then off and the was extracted once with ether the 
saponified which was recovered, 


Addition was then made the liquid. with cooling. the calculated amount sulfuric acid diluted with 
twice the volume The layer acids collected; the aqueous layer was times with ether: 
the ethereal combined with the main bulk product, were dried with ignited chloride and the 
driven The residue was decarboxylated refluxing baih heated after CO, haa 
ceased come off, the product was fractionated vacuu 

Hydrolysis was carried out este: this way and 110 fraction 
with b.p. mm) and 440 with b.p, mm) obtained, 


The 94-95°(5 mm) fraction was acid (yield the 


1.4426: MRp 35.70; calculated 35.60. 


ethereal solution the compound adds one bromine form the bromide, viscous 


was prepared the action the acid chloride, which, turn, was 
the the acid with phsophorus the acid chloride 165 


acid The 121~122°(5 mm) fraction, from hydrolysis meth 
oxymethyi n-butylmalonic ester, was propionic acid (yield 65% the theoretical), 


= 


Acid chloride a-n-butylpropionic acid was 
the manner. 


was prepared the action ammonia solution the acid chloride 
ether, After recrystallization from ether had m.p, 72°, 


Ethyl ester -n-butylpropionic acid was prepared the following manner: 226 B-methoxy- 


a-n-butylpropionic acid was heated water bath with 620 alcohol and concentrated 


action phosphorus pentachloride the acid 


the end the reaction the product was poured into water, the layer ester was collected; the aqueous layer was 
extracted with the ether extract was added the main bulk product which was washed with water and dried with 
ignited calcium chloride; the ether was driven off and the residue distilled vacuum, 78-79° Yield 245 


alcohol Into flask fitted with reflux condenser, dropping funnel, 
tirrer and thermometer reaching nearly the bottom was run 140 saturated solution sodium acetate, 200 ether and 
(0.33 mole) the ester acid, 


The flask was cooled with mixture ice and with slow and g-atoms) metallic 
was added and (dropwise) acetic acid. The whole addition took about hours, Water was then 
dded until the salt had the ether layer was separated, and the aqueous was extracted three times 
The combined solutions were dried with potassium carbonate: the ether was then driven off, 

tne residue fractionated vacuum when fraction mm) was the flask 
amount thick, dark oil, ester acid was reduced the foregoing 
ethod give 232 Yield 71.4% the theoretical, 


The the usual manner the action-of chloride the had 
after recrystallization from aqueous 


sulfuric acid 1,84), this mixture was added 121 mole) and the 
ole was the for The darkened considerably during the process, the conclusion the 
the product was distilled off with steam, the layer the distillate was separated, twice shaken with 
fthe volume concentrated acid, washed with sodium carbonate solution, dried with ignited and distilled 
vacuum, The sulfuric acid which had been used for washing the crude product was diluted with water and the layer formed 
odor dibromo compounds, Yield, for recovered starting 61.3 the 


metallic sodium and 100 absolute was added mole) malonic ester followed 
mole) The reaction mixtare was the normal temperature for hours when 
Ous white precipitate sodium bromide came The next day the mixture was heated bath for hours, the 
then becoming neutral, While cooling, water was added, the layer reaction products was separated; the 
layer was extracted with ether: the extracts were combined with the main bulk reaction products, which 
washed with water, dried with ignited calcium chloride and freed from ether; the residue was fractionated vacuum 


: 


through Vigreux column, 


Three fractionations gave 226 fraction with 00° (mixture malonic ester with 
original dibromo compound), fraction with 125-130° ester 
yield 24.2% the theoretical), fraction with 155 -165° ester 
yield 40.9% the theoretical) and residue, second the 125-130° fraction gave 
122 -123° mm), 

1.4397; MRp 68.26; calculated 


After distillation, the fraction boiled 154-155° 


With the aim utilizing the recovered substances, experiment was performed the following 
manner: the alcohclate prepared from 6.7 and 100 absolute alcohol was added first malonic 
ester (0,29 mole), followed the 90-100° fraction obtained the previous This experiment was re- 


all the four experiments there were used 280 malonic ester, which was recovered unchanged 
(amount consumed was 113 26.8 (1.12 g-atom) and 159 (0.68 mole) 
malonic ester, and distillation residues from which was impossible separate any individual substances, 


Cyclization ester, (0.074 g-atom) was dissolved 100 
absolute alcoho] and solution was added (with cooling) (0.674 
After standing the ordinary fo: hours, the mixture was heated bath 
the boii for hours aud then poured into faintly the mass was extracted times with 
ether; the ethereal extract was washed with water and dried with ignited the ether was driven off and the 
residue distilled vacuum, Two distillations Vigreux column gave the ester 
mm) was ‘The yield cyclic pioduct, allowing for the recovered material, 77.6% the 


acid was with 20% aqueous alcoholic KOH; the was distilled off from the solution 
and the residue was acidified, while cooling, with dilute sulfuric acid solution and extracted several times with 
ether, The ethereal was dried with ignited and the solvent was driven 6,5 
line acid which, after from benzene, melted Yield 92% the 


SUMMARY 
was synthesized, 
Treatment with sodio-malonic ester moles malonic ester, moles dibromo compound and 


When sodium alccholate acts 


the este: 
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EXPERIMENTAL DETERMINATION THE HEIGHT THE POTENTIAL 
BARRIER THE HYDROGEN BONDS BENZOQUINHYDRONE 


The problem the position and the hydrogen bonds has not hitherto been 
closely studied, The potential curve this atom may represented the sum two intersecting curves form- 
ing two minima which are separated potential minima two equilibrium posi- 
tions, for example especially certain bond lengths, they can 
merge, The state the hydrogen atom hydrogen bonds governed the height this potential barrier, 
certain order magnitude with zero vibration energy the (or alternatively the for the 
bond), then the hydrogen atom very moves from one position another and hence 
delocalized, nigh potential barrier the localization this maintained; such transitions 
are, however, possible type tautomeric transformation), depending upon the 
height the barrier which governs the energy activation this Finally, with very high bar- 
rier the hydrogen atom firmly fixed one the two atoms (or groups) linked 


The theoretical calcwation the height the potertial barrier question for different hydrogen bonds 
has been carried out series investigations with extremely conflicting results: from few 
for exampie and more [2, The maiority these are based questionable 
which deprive them any quantitative reliability, This applies above the approximation the 
potential curve the bond the Morse function which here invalid due the great unhar- 
monicity the vibrations the hydrogen bond For this reason the parameters selected for the 
calculation are very untrustworthy, This applies both the identification the frequencies, which has hitherto 
been controversial point [7], and the choice bond Moreover, the calculated height the 
greatly dependent the given distances, esperially, the equilibrium position the hvdrogen aiom 
height the barrier highly dependent upon the aature the end atoms groups and differs 
from that the bond which, openly indirectly, the majority calculations relate, Finally, 
remember that when the pctential curve asymmetric, the passage hydrogen atoms the bar- 
rier accompanied marked distortion this due the densities both inside 
the bond and parts the 


see from the that the direct the reigh: the potential 
hydrogen bonds considerable interest, Prior the present investigation, had never been 


previous researches one and Miklukhin [5] had that the hydrogen 
the bonds remain near the nucleus that the frequentiy propounded theory 
direct this case. Since now these were the sole direct investigation 
the under consideration, the question stili open whether localization specific feature the 
hydrogen Lunds whether bears The observed localization the hydrogen 
atom hydrogen bonds points considerable height the potential barrier between two minima correspond 
the two positions the hydrogen atom, This barrier (with accuracy down zero equa! 
the energy activation the transformation: 


| 


may observed one the nuclei the benzoquinhydrone labeled with was done 
the cited investigations and indicated the equation above, 


the previous investigations the possibility slow transformation (equation with nigh activatior 
was suggested, This confirmed the data 


EXPERIMENTAL 


The kinetics reaction (1) may studied with the he!p deuterium the the reaction 
the nuclevs heavy transformed into the nucléus quinone, while the nucleus light quinone 
into the nucleus light hydroquinone. Consequently fractionation the reaction product gives quinone 
containing heavy quinone amount which serves measure the course the 


The benzoquinhydrone from heavy hydroquinone and ordinary quinone [5] were heated quartz ampoules for 
definite time given temperature and then separated into quinone and sublimat‘on 
high Fractionation was complete after minues, but after the first minutes about the 
substance had been fractionated, The procedure differed from that previously described that the operation 
performed quartz vessel with plugs cotton wool, This change was dictated the fact that glass 
alyzes the reaction and was responsible far the poor reproducibility our previous experiments, 


blank experiments with previously unheated quinhydrone, was found that during the actual 
there slow transfer deuterium into the quinone, our experimenial conditions the process shows 
good reproducibility when using identical (0.3 and when the sublimation conditions 
changed, was the case investigation (see the first two experiments Table This 
experiments previously heated accordance with trarsformation (1) which continued 
the fractional proportional the degree transformation before sublimation and amounted 


Isotopic analysis was the previously described procedure except that microflotation, method 
was applied which ensured accuracy the determined value and the analysis 0.04-0.05 
water, The initial content deuterium the hydroquinone nucleus was 25%, 


Table are set forth the results kinetic addition the ubserved 
quinone x,, the table gives magnitude for the transfer deuterium during 
The latter served the basis further kinetic calculations, check, the content 
was determined also the hydroquinone after fractionation, From the same see that both analyses all 
sufficiently good agreement with each other, 


TREATMENT 


TABLE 
RESULTS 


0 
9.1122 
0.2080 
0.1486 
sum the velocity con- 
0.1792 stants the ard 
reverse reactions and 
164 0.3510 the 
0.4040 the benzene ring cannot 
20° 8.5 


> 


- 


substantially influence the energetic and kinetic properties the investigated theu and 0.5 


The dependence the magnitude the duration represented the experimental points 
Fig. see from this that approximately the kinetics the process satisfactorily with 
equation (2), With more prolonged heating the transfer slows down and the deviation from the equation the 
action constantly increases, These deviations must attributed some secondary reaction whose nature 
could not establish, Evidently, connected with this anomaly another one which was observed lengthier 
experiments whose results are set forth Table see from this table that not once could values 


ing 0.3 reached, 
Found 


TABLE 


Duration 
heating 


101.4 
99.5 
96.3 
162 
Time 
Fig. Dependence the velocity transfer 
deuterium from hydroquinone quinone the tempera- 
The further treatment the exverimental ture, 


data was based the fields which these anoma- 
lies not yet take effect, and accordance with this adopted for value indicated 


The analytically interpolated straight lines Fig. give the following velocity 


107.6 


The scatter the experimental points introduces certain arbitrariness into the choice slope the 
straight lines, but can readily convince curselves that the different methods compatible with 
the experimental not change the value the activation energy more than few percent, see from 
Fig, that the values log fall fairly consistently for which obtained (by the method 
least squares): 


Application the usual equation with Boltzmann distribution enerzy from two quadratic would 
give, according (3) 


confirmed the data the preceding research and the data Table 
the calculation with 0.25 does not seriously influence the result: the velocity are 


teduced factor while the activaticn energy increases less than kcal/mole, 1255 


the value 50.3 kcal/mole calculated this method for the activation energy does 
pond the actual value due the application the simplified energy distribution formula with two quadratic 


However, 


for the monomolecular decomposition reactionof such complex molecule quinhydrone which the 
energy distributed along inany vibrating degrees freedom, close approximation such cases 


with the equation: 


the activation energy and the number vibrating degrees free- 


dom the activation energy. has been successfully used for the kinetics monomolecular 


reactions [8]. For its three parameters have only two variables: the velocity constant and its temperature co- 
The relation between the activation energy and the number degrees freedom may directly ob- 


tained comparison the derivatives for 1/T from (3) and (4), 


(4) 


For unequivocal determination the value the activation energy, the number degrees freedom 
must given plausible assume that the benzoquinhydrone molecule the interna] 
vibrations the interact weakly with the vibzations the atoms participiating the formation 


‘The value found for the activation energy, the choice the number can 
garded close the upper limit the actual value, With smalier number degrees freedom, the latter 
may lower several kcal/mole, The scatter the pcints and other sources not 
introduce maccuracy which should exceed the indicated magnitude, 


Having substituted (4) the log from (3) for the mean tem- 


This equation gives values for which differ from the experimental ones not more than 15%, 


The high value the factor, equal may depend both the fact that 
contrast gaseous reactions the crystalline lattice the activation effected transfer 
energy. and possible cliain mechanism the process this lattice, 


The comparatively high value the activation energy (in round figures kcal/mole) accounted 
for the reaction requiring the transfer atom hydiogen two hydrogen bonds with simultaneous far- 
reaching rearrangement the remaining bonds. every reason believe that both transitions take place 
single the kinetic sense), This accord with the inability (up now) detect the 
The dependence iog 1/T, according (4), does not appreciably from linearity the considered 
temperature 
into second o:der reaction This principle, the supplementary condition determining 
heie not applicable and its reliability generally doubtful, 

quinones also have been cited previous investigations and 
should have caused more Jess far-teaching the hydrogen atcms, 


af 


+4 


Consequently, the height the barrier the bond equal half 
the activation energy, about kcal/mole from the zero level the valence vibration about 
frora the bottom the potential trough this bond, 


For the reasons the values that found with the theoretically calculated 
values not present great interest, especially since the latter relate other hydrogen atoms, Attention may 
drawn, however, two recem researchers, [3] calculated that the potential barrier the OHO 
changes from 33.4 for water and for propionic and higher saturated acids kcal/mole 
for crystalline B-oxalic acid, This notes that his results agree with the localization hydrogen bonds ben- 
found previous investigation Kovner and Chuenkov [4] replaced for Morse func- 
tion another one which gave rounded peak the potential lowering its value For 
mic, acetic and isovaleric acids they obtained kcal/mole for one interpretation the spectral frequencies 
and considerably lower values for other They regard the last values the 
more see from these data how strongly the calculated results are influenced the identification 
the spectra] frequencies the hydrogen bonds; this identification uncertain, For the case considered 
this study, the uncertainty aggravated the lack and spectrographic data for benzoquinhydrone and 
its Consequentiy, refrain from theoretical calculations aiming comparison with the experimental 
value found this investigation, 


thank fellow-worker our laboratory, Miklukhin, and Prof, Roiter for valuable advice, 
SUMMARY 


With the help deuterium study was made the passage atoms from hydroquinone 
nucleus into the quinone nucleus the hydrogen bonds 


The energy activation found for this process was about kcal/mole, which corresponds 
height the potential these bonds, from the level zero eaergy the 
valence vibrations OH, 


This first experimentally determined value the the hydrogen bond was compared 
with the theoretically calculated values which only give qualitative result due the uncertainty the para- 
meters which they are based, 
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STRUCTURE AND PROPERTIES CELLULOSE ESTERS. 49, 


INVESTIGATION THE CONDITIONS PREPARATION AND 


THE PROPERTIES STABLE DERIVATIVES CELLULOSE XANTHIC ACID 


Aleksandru and Rogovin 


The sodium salt cellulose xanthic acid (cellulose xanthate), the most important intermediate product 
the viscose fiber industry, known extremely unstable toward influences, Cellulose xanthate 
rapidly decomposed the action inorganic and organic acids, caustic alkali and even water, Gradual 
decomposition this cellulose ester also takes place contact with carbon dioxide from the The low 
cellulose xanthate has prompted the investigation series problems associated the chemical 
structure this compound, The preparation derivatives cellulose xanthic acid with adequate to- 
ward the actionof saponifying agents and elevated would provide the possibility embarking 
systematic examinaticn the structure cellulose xanthate and, particular, the nature the 
the ester not highly esterified cellulose xanthate dependence the esterification 
conditions, 


Cellulose xanthate the sodium salt acid ester acid and 
know that esters are more stable rule the action agents than are acid esters, This 
fact was established also for some neutral esters acid with low-molecular 
therefore suggested that esters cellulose xanthic acid (1, nevtral esters acid) and other 
derivatives this acid will possess enhanced the action acids and The literature contains 
only contradictary statements about the the esters and some other derivatives cellulose 
acid Several patents have also been published this field references systematic investigations 
the stability these compounds toward saponifying agents appear the this paper 
the results our own investigations this 


EXPERIMENTAL 
derivatives cellulose xanthic acid, 


The materials that selected for study the stability derivatives cellulose xanthic acid toward 
acids, alkalies and heat were: cellulose xanthoacetic acid, cellulose xanthamide and cellulose methylxanthate, 


Cellulose xanthoacetic acid was prepared the action sodium monochloroacetate cellulese 
viscose solution neutralized with acetic acid the known procedure, When the aqueous 
solution the sodium cellulose xanthoacetate treated with sulfuric acid, precipitate cellulose 
xanthoacetic acid comes down, 


The reaction was performed for hours the amount monochloroacetic acid was the 
theoretical, these conditions, starting from cellulose xanthate with 50, obtained preparation 
xanthoacetic acid with which suggests that partial decomposition the xanthate 
our chosen reaction conditions, 


Cellulose xanthamide was prepared reaction sodium cellulose with 
ammonia solution for hours The reaction proceeds according the following scheme: 
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methyl ester cellulose xanthic acid was prepared two methods, 


conducting the methylation cellulose xanthate medium, The starting 
was pure xanthate, Dimethylsulfate was used the methylating agent and anhydrous pyridine the 
ent. Following some preliminary experiments, was established that the optimum conditions for preparation the 
product were: duration hours, temperature 20°, amount dimethylsulfate 500% the theoretical, these 
ditions product with was obtained, 


conducting the methylation cellulose xanthatc homogeneous the reaction follows 
same scheme, 


When the reaction performed weakly aikaline medium 20° with the 
dimethy!sulfate, cellulose obtained after only minutes and there partial 
the cellulose xanthate, Thus, for example, starting from celiulose xanthate with 50, these rcactions celiu- 
lose methylxanthate obtzined with the same degree esterification, also prepared 
with and 150, starting from cellulose xanthate with the corresponding degree esterification, 


All our preparations derivatives cellulose xanthic acid, with 50, are insoluble caustic 
and other accessible solvents, 


Investigation the stability derivatives cellulose xanthic acid the 
action various reagents 


Comparative investigation the stability derivatives celluiose xanthic acid, cellulose xanthaie, 
and cellulose acetate agents, matter great interest compare the stability the 
derivatives cellulose acid that prepared toward the action saponifying agents solution 


sulfuric acid and potassium hydroxide) well toward water higher :he one hand with the 
stability other industrially important cellulose the other hand (in particular acetate, also 


TABLE From the 


data Table 
and Figures 


xanth- acetate the follow- 

amide 

ing conclusions: 
After treatment 12.8. many times more 
for min, 100 stable toward 
Water than acidic esters 
Water the same 
Water the stability 


lose acid 


changes dependence the character the radicals entering into the composition the molecule their prepara- 


must noted, however, that even the least stable derivatives cellulose xanthic acid are many times 

4 
stable than all the cellulose xanthic acid that prepared are less stable toward 
agents than cellulose acetates, although the difference stability these cellulose esters not very large. 


derivatives cellulose xanthic acid heat The data obtained are set forth 


seen from the data Table that cellulose xanthamide stable high temperature than 


The degree esterification, however insignifi 
sterific cellulose also changes insignificantly when 


All the investigations were out 


= 
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Time 


Stability derivatives cellulose xanthic acid 


prolonged storage and bright Speci- Fig. Stability toward action water 
mens cellulose were kept room tem- Cellulose xanthate; cellulose 


perature (20-30% closed box access air. acid; cellulose xanthamide; cellulose 


After storage for days, the composition the 

moisture and bright minutes) Time minutes) 
saponification Fig. Stability toward the actior Fig. Stability toward the action 
these conditions 19, 82%. cellulose xanthoacetic acid; cellulose 
the ester groups are 2cid; cellulose methylxanthate xamhamide; celluiose methylxanthate 


apparently due oxidation 

processes since esters xanthic acids, well xanthate, contain the C=S group which unstable to- 
wards oxidizing know, however, that ultraviolet rays bring about saponification also other 
esters, such acetate and, especially, 


SUMMARY 


With the establishing the possibility preparing stable xanthic 
acid, the following compounds were prepared and examined: cellulose xanthoacetic xan- 
thamide, cellulose 


was shown that esters cellulose xanthic acid (i.e., neutral esters thiolthioncarbonic acid), 
well other derivatives xanthic acid such cellulose xanthoacetic acid and cellulose 
are considerably more resistant the action agents, action and prolonged storage than 
acid thiolihioncarbonic acid,and particular than the sodium salt acid. 


The stability esters cellulose xanthic acid toward the foregoing treatments that 
other esters, for example cellulose acetate, 
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TABLE 
Duration} Amount saponified ester groups 
ing cellulose cellulose methylxanthate 
2.2 
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STRUCTURE AND PROPERTIES CELLULOSE ESTERS. 


DISTRIBUTION THIOCARBONIC GROUPS BETWEEN PRIMARY AND 


SECONDARY ALCOHOLIC GROUPS CELLULOSE 


the problem the nature the arrangement groups the elementary chain 
the cellulose xanthate macromolecule has great importance the study the chemical homogeneity cellu- 
and the effect the esterification conditions the properties the resultant viscose solutions, 
the study this problem had met with difficulties due the poor stability the thiocar- 
bonic group introduced into the cellulose macromolecule the process xanthation, After stable derivatives 
celiulose xanthic acid had been the possibility arose determining the position the ester groups not- 
fully-esterified cellulose xanthates, With this objective, prepared xanthate with xanthation 
normal conditions and also cellulose with 100 esterification cellulose xanthate 
solution, cellulose xanthate the position the thiocarbonic groups fixed their [1] which con- 
siderably the stability these esters, decided prepare cellulose because prep- 
this product, had shown partial saponification the thiocarbonic groups does not take 


cellulose the distribution was determined the methylthiocarbonic groups between the 
primary and secondary groups the This investigation was performed with appli- 


tively and completely esterifies the primary groups cellulose the 6-position with formation the 
ester 


Preliminary tha reaction (when performed without access air) does 
not change the chemical composition cellulose 


attempt utilize the method treatment with iodic acid (which selectively completely oxidizes 
the secondary alcoholic groups the and aldehyde groups) for clarification our 


problem did not meet with success, with acid led partial saponification the methylthio- 
carbonic 


Preparation the mixed ester, tritylmethylxanthate, Cellulose was prepared 
the previously described method Treatment cellulose with 
presence (which binds the evolved 110° for hours absence air gives the mixed ester, 
cellulose tritylmethylxanthate, the first prepare this ester, 


our selected reaction the process tritylation proceeds the end, Increasing the esteri- 
fication hours did not change the content groups the prepared mixed 


The mixed ester, cellulose was obtained the form dark-brown powder, 


esterified during the process xanthation, During the investigationdeterminations were made of: the 
content sulfur cellulose xanthate used for preparation cellulose the content sulfur 
methy! groups cellulose the content sulfur and groups the mixed ester, 
cellulose Sulfur was determined oxidation suliuric acid with mixture 
and sodium carbonate [4] groups were determined the micro method Viebock 
and Brecher [5], The xanthate that used 14.9% sulfur, the product had 

The cellulose methylxanthate contained sulfur and 3.72% methyl groups, 50. 


> > 


Consequently, the thiocarbonic groups saponified the preparation 
The fact that the content sulfur and methy] groups corresponds one and the same shows all the methyl 
grcups were linked through sulfur, 


the mixed cellulose the trityl groups were determined 
the prepared mixed ester with sulfuric acid the amount sulfur present this product, determination 
was made the total amount methylthiocarbonic groups linked the alcohol groups the mixed 


Since triphenylchloromethane selectively and completely esterifies the primary alcohsiic groups 
lose the 6-position, the number groups measure the number substituted primary alcoho} groups 
the cellulose and can accordingly calculate from them the number 
groups linked cellulose with the primary alcohol groups the From the difference 
between the total number groups the investigated preparation the number these 
groups linked with the primary alcoholic group, can determine the number groups linked 
with secondary alcoholic groups the cellulose the and The results forth 
the table, 


Ne. thiocarbenic 
groups 100 glucose 
ues 


tylmethylxanthate 


Starting product y(for trityl primary sec- 
thiocar- 


see from the data the that the degree esterification cellulose does not 
change during the The data show that during the xanthation reaction carried 
normal during supplementary xanthation solution, 80% the total number 
carbonic groups are linked with primary alcohol the 


our opiniou, this conclusion presents considerable interest clearly shows that number 
cases the secondary alcohol groups the cellulose macromolecule may more reactive than primary aicohol 
during the esterification process, 


may-be suggested that the course cellulose esterification reactions proceeding alkaline medium, 
the groups the carbon atom the 2-position carbon participating the 
acetai bond and possessing more acidic qualities) wili more reactive than the primary groups. 
This suggestion confirmed the results that when investigating the chemical not-highly- 


xanthates, well some degree the results recently obtained the investigation 


SUMMARY 


The mixed ester, cellulose was prepared for the first time for the purpose 


the distribution thiccarbonic groups between the primary and alcoho} groups the 
cellulose xanthate macromolecule, 


The ratio between primary and secondary groups substitu:ed during the xanthation the 


(for 
: 


=> 


was shown the process both the primary and the secondary alcohol 
groups may but the secondary alcohol groups the more 
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SYNTHESIS SOME CHLOROPHENOXY DERIVATIVES 


very large number diverse substituted aryloxyalkane carboxylic acids have recently been synthesized 


and tested plant and Much work field has been carried out the Soviet 
Union the Melnikov and their co-workers may claim that the 
relation between activity and structure this series has been very closely How- 


ever, some aspects the subject have not been adequately clarified. One these the influence the presence 
group the ring-substituted phenoxyacetic acids their activity. Since there evidence 


that the action rooting stimulant enhanced under the action acid [2], was 


exnedient establish whether the phenyl group intensifies the activity chlorophenoxyacetic acids, the 


ture there only one reference this subject, namely that acid possesses low 
activity [3] but the influence the unsubstituted group has not been this purpose synthe- 


has previously been described the These compounis were prepared interaction a-bromo- 


phenylacetate with the appropriate phenolates alcoholic medium followed alkaline saponification the 


Specific interest also the problem the activity acids containing 
double bond the side chain, this connection interesting note that a-naphthylvinylacetic acid 
active stimulator root formation [4]. The chicrophenoxycrotonic acids required for this question 
were synthesized condensation acid esters with the appropriate phenolates followed 


saponification the resultant acids: 


phenoxy)- and acids, 
Finally, taking into account the fact that number cases 


the substitution the hydroxyl group the molecule the phys- 
(IV) iologically active carboxylic acid group, the 
transformation the acid the corresponding methylketone, 


was prepared the reaction potassium with 

Finally, our pleasant duty extend our profound thanks Academician Rodionov 
for his interest this research, 


> 


| 


EXPERIMENTAL 


[5]. was prepared direct chlorination 2,5-dichloroaniline followed re- 
placement diazo group hydroxyl The and methy] esters y-bromocrotonic acid were prepared 
the respective crotonic esters with [8] 


(0.11 mole) KOH alcohol was added (0.1 mole) p-chlorophenol, and then 


(0.1 mole) ethyl a-bromophenylacetate, After standing for hour room temperature the reaction mixture 
was refluxed for hours, The was the. driven off, water was added the residue until complete solu- 
tion the KBr wnich had separated during the reaction, the oily layer was separated and the aqueous 
layer was twice extracted with ether, The ethereal extracts were combined with the main buik product and 
dried over anhydrous sodium The ether was driven off and the residue was distilled vacuum give 
fraction with at3 mm, Yield 19,1 (66% the theoretical), After second distillation the 


chlorophenoxy)-phenylacetic acid saponified with alcohclic solution 1.44 (0,025 mole) 


KOH for hours, The driven off: the residue dissolved water and filtered; impurities are ex- 

tracted with ether, The aqueous layer with hydrochloric acid (1:2), The precipitate drained 

the pump, washed with water and dried, 4.2 (61% the M.p. (from toluene), 
Found 63.82, 63.79; 4.37, 4.35. Calculated 64.00. 


from (0.04 atom) sodium and absolute alcohoi was added (0.04 mole) 
phenol and then mole) a-bromophenylacetate. After standing for minutes room tempera- 
ture, the mixture was refluxed for hours, The was driven off, and the ethyl 
oxy)-phenylacetic acid was carefully extracted ether, The ether was driven cff and the residue saponified 
acid was dissolved water the made acid (to Congo) with hydro- 
tion from tcluene. 
ethylate, prepared from 1.7 (0.07 g-atom) sodium absolute added mole) 
for hour room and then fo: The driven off, The residue 
with ether and the ether driven off, leaving the latter 
M.p. 


pump and twice from acetic acid, Vield 3.3 (58% the 


from (0.0395 g-atom) sodium and absolute added solution 5,08 (0.039% mole) 
absolute alcohol, followed 7.6 (0.0395 mole) ethyl bromocrotonate, 
(0.048 KOH absolute alcohol, after hours the mixture poured into water, filtered and 
acid:fied with hydrochloric acid (to Congo), The residue drained, washed and 
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absolute added 8.1 (0.05 mole) followed 8.75 (0.05 mole) methyl 
y-bromocrotonate. After standing room temperature for hours, the precipitated filtered off and the 
filtrate added solution 2.76 (0.05 mole) KOH absolute alcohol; the mass again stood room 
temperature for hours. The reaction mixture poured into water and the impurities extracted with ether, The 
solution acidified (to Congo) with hydrochloric acid (1:1), the precipitated acid drained, dried and twice re- 


frem heptane, Yield acid (24.5% the theoretical) with m.p, 
113-114°, 


pared from 0.67 (0.029 g-atom) sodium and absolute alcohol, added, first, solution 4.8 (0.029 
mole) absolute alcohol, and then (0.03 mole) ethyl After 
absolute alcohol, and the mixture stood room temperature for hours. The mixture then poured into 
500 water, filtered, and acidified (to The acid, first precipitated the rapidly 
crystallizes, drained, washed, dried and twice crystallized from heptane. Yield 4.34 M.p. 99.5- 


8.2 (0.05 mole) 2,4-dichlorophenol, followed 4.7 (0.054 mole) bromoacetone. Heat developed 
and precipitated. The reaction mixture allowed stand for hours room temperature; the preci- 
pitate drained and washed with ether; the solvent driven off from the filtrate. The residual distilled 
Yield 6.75 (61.5% the 4mm. The distillate crystallizes. 
M.p. Crystallization from aqueous alcoho} gives fine, colorless with 


2,4-Dichiorophenoxyacetone prepared the method, forms fine 
crystals with 


SUMMARY 


The following were synthesized: acid; 
acid; acid; and 


LITERATUKE CITED 


Nametkin, Melnikov and Yu. Gen. 18, 2019 (1948); 19, 1151 
21, Nametkin, Melnikov and Bokarev, Proc. Acad. Sci. 68, (1949); 
293, (1951); Gen. Chem., 21, 327 

van. Raalte, Proc. Nederland, Akad., 54, 117 (1951) Abs., 45, 10516 

Newman, Fones, Renol, Chem. Soc., 69, 718 (1947); Thompson, Swanson, Norman, 
Botan. Gaz., 107, 476 (1946) [Chem. 41, 3908, 3909 

Bouriget, Mentzer, rend 232, 1574 

Feofilaktov and Tambovtseva, Gen, 17, 253 (1947). 

Noelting, Kopp, Ber., 38, 3519 (1905). 

Ziegler al; Ann., 551, 118 (1942). 


Received February 1953 Mendeleev Institute Chemical Technology 


1269 


SYNTHESIS SUB STITUTED HYDROXY- AND 


known possess bactericidal properties into consideration the intensifica- 
tion bactericidal action introduction aikoxy groups, synthesized series ethers 4-hy- 
diphenylmethane contairing (in addition hydroxyl groups) nitro, amino, and carboxy The pre- 
pared substances, their physical analyses, and vitro activity 
and Mycobacterium (bacillus tuberculosis) are set forth the 


co 


Formula 


CH,-CH=CH, ..... 


N-C Hyg 


R=CH, ee 


ese 


Temperature 


boil- 
ing 


‘Empirical 


ing 


4 


177 


mm) 
mm) 
188-192 
(11 mm) 


(15 mm) 
(13 mm) 
240 

mm) 


(15 mm) 
223 -22 
mm) 


223 


30° 


Analytical (in 


Found Calculated 


84,66 


8.33 


85.26 


8.97 


80.76 


Bacteriostatic activity 
vitro, dilutioa 1:x 


bacillus 


human tu- 


32,000 


1,638,000 


256,000 


tricho- 
phyton 


52,000. 


512,000 


2,000 


! 


(continued) 


R = n-C3H, ove eee eee | 
3 ore ewe eee ! | 
512, 
; 


iso-C,.H 21-224 { ; 
C,H Se 235 -240 i { 
i 
3 i 


According literature data, obtained together with 
diphenyimethane interaction and formaldehyde presence dilute hydrochloric acid The total 
yield the two isomers under various experimenta! conditions 12-15%. Fracticnation the isomers effected 
distillation vacuum followed fractional from large amounts water, obtained 
ture and condensing two phenol with one mole formaldehyde 
presence hydrochloric acid temperature. The were fractional precip tation 
their soluiion with water; this way the yield was raised 21%. 
was cbtained, described Kiarmann [3], reaction with chloride presence 
aluminum chloride solution. Fractionation the reaction products was effected duect 
distillation vacuum instead the laborious chemical treatment proposed Flarmann. 


Ethers were synthesized two heating molar amounts the 
respective hydroxy- dihydroxydiphenylmethane, halide and KOH alcoholic solution; heating sod- 
with the molecular alkyl halide toluene solution. 


Analytical results for nitrogen 
results for sulfur 
Analytical results for 


Table 
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For the synthesis the carbamino ether No. 17) 4-hydroxydi- 
phenylmethane was transformed with the help into suc- 
cessive reaction which with chloride and ammonia gave the carbamino ether [5], For- 
which the procedure was transformed into the thiosemicarbazone no, 18), 


According the data, formed treating sodium 
benzylphenate with carbon dioxide synthesized this compound condensing benzyl chloride with 
salicylate presence zinc chloride; the resultant was saponified 
Nitration the latter compound gave 


methane No, 19), which was further subjected reduction 3-carboxy 
(prep. No, 


Reduction 3,3° synthesized the patented procedure gave 


The majority the prepared compounds showed considerable activity vitro toward Mycobacterium 
tuberculosis and Trichophiton Negative were obtained, however, tests 


EXPERIMENTAL 


and mixture 200 phenol, 37% aqueous formaldehyde, 
317 concentrated and 1270 water was mixed room temperature for hours, frothy mass formed 
the flask and consisted mixture particles and oily drops. large proportion the oil 
goes into the and crystals remain the filter, The latter are cold alcohol and 


water added until turbidity appears, The crystals are drained the pump and dried. Yield 


The filtrate after collection the with water until oily 
layer this separated and added the main fiom the mother liquor when filter- 
ing the reaction mass, The cily liquid dissolved ether, the ethereal solution washed with water and dried 
with sodium After renioval the ether, the distilied vacuum, first comes over and 
After recrystallization from water the Yield 19.3 the 


Scheiber gives 160° for and 115 for 
methane 


cooled, and poured onto ice, The aqueous layer separated from nitrobenzene and extracted with ether; 
the ethereal extract combined with the solution which washed with water, then with saturated 
carbonate solution, and dried with sodium The ether driven off and the residue vac- 
uum, Nitrobenzene first comes over, followed resorcinol, and finally 
ane inthe form yellow, viscous liquid, After two the slowly crys 
tallizes standing, more easily effected dissolving the distilled material hot benzene and 
gtadually cooling the benzene solution, Colorless Yield 25.4 the theoretical, 
The literature reports yield 50%, m.p. 


and 3.34 bromide, The reactioa mass heated the boil hours, 
then cooled and treated with water, The separated; the aqueous layer extracted with ether; 
the ethereal extract combined with the separated which dried with sodium sulfate, The ether driven 

off and the residue distilled vacuum, 5.24 85.5% the Colorless liquid, readily soluble 


0.88 scdium and absolute alcohol, added The alcohol distilled off 
vacuum, the solid sodium added dry toluene and n-octyl The mix- 
ture heated the boil for hours, The reaction mixture treated with water; the toluene layer 
and dried with sodium The toluene driven off and the residue distilled vacuum, 
the compound crystallizes, While readily soluble organic solvents, 


= 
a 
‘ 


dry benzene added, with stirring and cooling, solution [4] 
mixture benzene and dimethylaniline, The mass mixed for hours temperature, 
Addition then made hydrochloric acid with good The benzene layer collected and 
washed with water and slowly run into 25% aqueous ammonia, with ice, The reaction mass kept 
for hours room temperature, The precipitated carbamino ether 
filtered, washed with water and After recrystallization from has white crystalline 
powder, soluble ether, acetone, insoluble water, Yield the theoretical, 


2.4 absolute ether added phosphorus oxychloride, The reaction mass brought the 
boil, gradually cooled and left room temperature for hours, Addition then made 100 sodium 
hydroxide solution and the aniline distilled The residue acidified with 10% sulfuric acid and extracted 
with ether, fhe ethereal solution dried with sodium sulfate, From the brown, viscous residue 
alcohol). Orange-yellow crystalline powder, readily soluble acetone and insoluble water, 


zinc chloride are heated which temperature hydrogen chloride begins come off When the 
evolution has slowed down, the reaction mass heated boiling water bath for hours, The cooled 
reaction mass into 100 water. The cily layer collected the aqueous layer extracted with ether; 
the extracts are added the which with water and with sodium The ethez 
driven off and the residue boiling between 170 and 190° collected, 
crystallizes standing, After recrystallization from 9.2 
with White crystals, readily soluble the common organic insoluble water, 
38% the theoretical, 


are heated the boil for The cooled reaction mass treated with 17% acid until 
The precipitated are drained the washed with water dried. M.p, 
Yield 4.6 98% the The literature [7] reports 


ecetic acid added nitrous acid 1.51) The reaction mass mixed for hours and 
thea into cold water, The precipitate filtered, washed with water and dried the Yellow crystalline 
readily soluble alcchol, insoluble ether water, aqueous alcohol), Yield 


absorption, the catalyst filtered off, the solution evaporated dryness vacuum and the 
residue from aqueous White darkening the readily soluble alcohol, 


amount hydrogen, the filtered off and the alcoholic solution evaporated vacuum, 
The product conversion the and regeneration with sodium 
light-brown, crystalline powder, readily soluble and acetone, poorly ether, insoluble 


SUMMARY 


The metheds described the literature for preparation and have 
been simplitied, 


series new hydroxy- and dihydroxydiphenylmethanes have been synthesized and tested 
for chemotherapeutic activity, 
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SYNTHESIS HYDROCARBONS THE 1,2-BENZANTHRACENE SERIES 


was previously shown [1] that acid undergoes 
acylation the 1-position when treated with sulfuric acid; this followed second cyclization the intermediate 
1,5-diketone with formation tetracyclic ketone with the carbon 3,4-benzophenanthrene (A), 


acids which are alkylated the side cnain and the naphthalene 
nucleus are also generally cyclized the but exceptional cases the groups 
eccupying certain positions the nucleus (for example the 8-positioa) alter the direction 
cyclization naphthalenebutyric acids Saturation one the rings the 
nucleus brings about similar effect; cyclization 
chloride heating under reduced pressure leads mixture approximately equal parts 
ketones the phenanthrene and anthracene series 


the same acid with the help conc, sulfuric acid, other authors 
obtained ketone the anthracene series the sole observations were made 
(A) expectation, treatment the in‘tial anhydride 
acid nitrobenzene led its compleie cyclization into 
the corresponding anthracene derivative Consequently, these cases acids, like the nuclear- 
acids, are acylated the p-position with respect the origina! substituent, 


the basis the cited data, was expected that sulfuric acid hydrolysis and cyclization 
acid (1) yield not the derivative 


1,2-Benzanthracene and its homologs constitute, biological properties, most interesting 
aromatic hydrocarbons with four condensed rings, the present time several synthetic metho 
supplementing one another, are known and extensively employed for the synthesis benzanthracene homologs: 
large these have been developed Mikhailov and co-workers [6]. Since the above scheme could 
Prove convenient new route hydrocarbons the benzanthracene series, was decided atrempt the synthesis 
acid (1) and study the product its sulfuric acid hydrolysis end cyclization with the aim preparing 
acid, prepared the literature method condensation 
tetralin with succinic anhydride followed reduction the keto-acid, was converted into the 
Malonic ester (V) condensation its ester (IV) with diethy] oxalate and thermai decarboxylation the 
product, Acid was prepared from the substituted ester (V) and 1,3-dichloro-2-butene 


synthesis, 


CH, 


The product interaction acid with sulfuric acid (s.g. 70-85°, obtained 52.8% yield and 


The absorption spectrum the prepared ketone was plotted the conditions described the 
preceding paper [7]. The shape the absorption curve the resembles that [8] 
(Fig. 1), was expected since tetracyclic ketone, independently whether contains the cyclic 
skeleton 3,4-benzphenanthrene must contain the conjugated double bond 
system 


The maximum the absorption the tetracyclic ketone shifted approximately 
the comparison with the maximum the benzylideneacetone curve, This circumstance, 
into consideration the existing literature data must explained the fact that the investigated 


The structure the 
ketone was established its 
dehydrogenation with 
nized carbon; the pro- 


duct dehydrogenation was 

1,2-benzanthracene (1X) was 
also formed. 


compounds add the 
ketone 


200 250 350 


Amy position, due 
Fig. curves 2'-keto- Amp the difficulty add tion 


aspect) B-carbon atom 
Reaction the ketone with the Grignard reagents followed gave the previously 


and (X) (the latter synthesized here for 
the first 


These nydrocarbons were characterized the form picrates and anhydride adducts, 


The shape and the position the maxima the ultraviolet absorption curves benzanthracene and 
its (Fig. 2)are close those the hydrocarbon obtained other authors 


contrast these hydrocarbons, the derivative has curve that benzanthracene 
the long-wave region (310-360 my). the short-wave region, however. the shape the curve and the position 
the maxima differ sharply from those the other curves. This the curve evidently with the 
presence the group evidenced the this section with curve diphenyl 


— 
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The maxima this section the curve, with the absorption curve diphenyl, are 
displaced the long-wave direction, due the threefold annelation the molecule 


EXPERIMENTAL 


The initial acid was prepared 88.5% yield 
tetralin with succinic anhydride Reduction the acid with amalgamated zinc and hydrochloric acid 
gave 78% yield the acid which distilled mm) and crystallized completely the receiver; 


Ethyl (IV). mixture 175 acid, 400 absoiute and 


conc, sulfuric acid was boiled undera reflux condenser for hours: the greater part the alcohol was then 

distilled off, 400 water was added and the product extracted with ether; the ethereal solution was washed with 
sodium carbonate solution, then with water and dried with anhydrous sulfate, Removal the solvent left 

182 the theoretical amount) coloriess liquid with 160-165° mm, 


1.0381; 


prepared from 6,1 sodium 12.6 absolute 200 dry eiher, was added diethyi 
with soiution ester (IV) dry The mixture was gently boiled for hours, 
after which was cooled and with dilute sulfuric acid (15 conc, acid 200 water), The 
ethereal solution the reaction preduct was washed with water and dried with sodium sulfate. The remaining 
after removal the ether was heating vacuum residual pressure the order 10-12 
until the frothing due evolution carbon monoxide had ceased, After driving off the excess 


alcoholate, prepared from sodium and absolute alcohol, was added 100 the 
After heating the water bath for half hour, the solution was cooled and addition 
was made (with shaking) freshly The mixture was refiuxed for 
Part the alcohol was then off; the residue was the product was dissolved ether and the 
solution washed with water and dried with sodium sulfate, Distillation vacuum gave the 


(VI), NaOH and 440 90% was refluxed for hours, after which 300 water was run and the 
completely driven off, Acidification the cooled solution with hydrochloric acid brought down heavy, 
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This was dissolved ether and the solution washed and dried with sodium After removal 
the ether, the residue completely. Yield the theoretical) colorless crystals with 
after washing with benzene, 


acid (I), the di-substituted malonic 
acid was decarboxylated under reduced pressure, The resultant viscous was distilled 
give (93.24% the theoretical) viscous, yellowish liquid with 216-218° mm, 


Calculated 


temperature was gradually added tive substituted butyric acid Progressive addition was accompanied 
deepening the yellow Heating the mixture water bath dioxide initiated copicus 
evolution hydrochloric The temperature was held 70-80° for the substance had dissoived 
completely and chloride had ceased come The solution was then left Stirring 
the reaction mixture with iced water caused separation viscous which crystallized completely 
tion, The substance was triturated with alkaii solution, filtered, washed with water and dried, Recrystallizatioa from 
alcohol gave 1.3 (52.8% the theore:ical) colorless crystals with 


The melted after recrystallization from mixture 
alcohol. spite repeated recrystallization, the nitrogen content found for the substance was 
lower thar the value, 


stream carbon dioxide hydrogen bubbles ceased come off (about half hour), The 
product extracted with benzene: the benzene solution was washed with alkali, then with water and cried with 
sodium Acidification the washed alkali solution led separation smal] arnount acid dehydro- 
genation The crystalline residue after removal the benzene was obtained the form 


with 159° after from alcohol (boiled with carbon), The literature 


5.26, 


The picrate, from benzene solution, had 


The acid dehydrogenation product collected from three 


dehydrogenation ketone weighed 0.35 after recrystallization from and was obtained the 
iight-green crystals with 


9.1002 substance: 0,3258 CO,; 0.0480 Found 88.67; 5.32. Calculated 


was added, with ethereal solution ketone After bo:ling for hours, the cooled 
mixture was decomposed with dilute hydrochloride acid, The product was dissolved ether, and the solution 
washed with water and dried with Removal the ether left 7.5 yellow 1.8 this was 
with 0,3 platinized carbon heating for half hour 300-320° carbon dioxide 
The product was extracted with benzene and the washed with water and The after the 
benzene had been removea was dissolved slow evaporation the latter left crystals with m.p, 


ene R=CH 
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second (boiling with carbon) gave the theoretical, calculated the 
intermediately formed oil) colorless with 148°, The literature 


The picrate, recrystallized from benzene, had 177° (the literature [9] reports 


Like the picrate benzanthracene the picrates benzanthracene homologs decompose into their 
components when attempts recrystallize them from are made, 


and freshly distilled maleic anhydride dry toluene refluxed for hours, 
The adduct which separated cooling filtered, washed times with small portions water, dried and 


bromobenzene, with ketone gave oily product, Dehydrogenation 3.5 this with platinized 
carbon (0.6 and recrystallization from (boiling with carbon) gave 2.14 the calculated 
the intermediately formed oil) colorless crystals with 


94.73; 


The prepared from benzene the form acicular crystals with bright-red color, had 


dry toluene was with 0,52 hydrocarbon (X, for hours; the precipitate was filtered and 
thoroughly boiled several times with dilute sodium hydroxide solution, Acidification the alkaline solution 
brought down white The dried compound had 


SUMMARY 


was found that acid, prepared from 
seven-step synthesis, undergoes hydrolysis and double treated with sulfuric acid 
and forms tetracyclic ketone with the carbon skeleton 


Dehydrogenation the ketone and the products its interaction with Grignard reagents gave 
1,2-benzanthracene and and 
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SYNTHESES THE 1,2-BENZANTHRACENE SERIES WITH THE 


LITHIUM REAGENTS 


Mikhailov and T.K, Kozminskaya 


previous communications described the application compounds the synthesis 
the further development this method synthesis, which had proved extremely promising the polycyclic ser- 
ies [3,4] studied the transformations organolithizm compounds -with substituents the 


and 


attempt was made verify the structure the cbtained cibromo treatment with one equivalent 
phenyllithium and hydrogenation the resultant lithium derivative. This gave 
(D,which only indicated the greater the bromine atom but not its position, The 
problem the structure the dibromo compound was solved the following way: the lithium compound 
prepared from the and phenyllithium, was methylated with methyl iodide. The 
turn was treated with excess n-butyllithium and the compound 
(V) was This gave (V1), thus providing proof that the dibromo com- 
pound was 10-dibromo-l,2-benzanthracene 


dide 4’, also investigated the possibility utilization 

1,2 for synihesis was found that the bromo compound reacts smoothly 
with and the resultant (IX) can successfully used for synthesis 
acid (X) Reaction the organolithium compound with iodide gives 

Bromination takes place the The structure the dibromo 
treating with excess n-butyllithium and subjecting the resultant 
the action iodide. The hydrocarbon was compared 
anthracene, via the lithium compound readily converted with iodide 
ethylene oxide into, respectively, (XV) 


acad 
acid, and the solution was added tin chloride The reaction mixture 
was refluxed for hour and poured into water the filtered the pump, washed with water, 
small portion was dried and analyzed, 


The crude was quickly flask and reduced boiling for 1.5 hours 
with NaOH and zinc dust, The covled reaction mixture was filtered and the precipitate treated 


with dilute hydrochloric acid, The filtered and dried precipitate weigned 0.60 and melted 
from acetic acid gave 0.41 with (20%), one more 
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(xv) 


! 


melted 210-211° accord with the value 


From the combined mother was isolated 0,32 with After crystallization from benzene 


the same quantity other conditions failed raise the yield and 
with copper sulfate, replacement alkali ammonia, and operaticn presence 


reduction the bromobenzanthrone led negative results, 


carbon The hot solution was brominated dropwise addition 0,7 bromine (20% excess) 
dissolved carbon tetrachloride, The reaction mixture, containing the precipitate, was heated the 
The precipitate dissolved The reaction mixture was !eft overnight room temperature, After 
driving off the solvent, the residue was crystallized from benzene give 0.98 greyish long, slender needles 
with The yield dibromo compound the theoretical. After repeated crystallizations 


56.00; 


ethereal solution (0.375 N), i.e., 1.3 moles, 
was run into weighed compound dry After brief shaking the pre- 
cipitate dibromo compound went into solution, iodide was added the reaction mixture. After 
hours, the reaction products were poured into water; was driven off from the upper layer and the re- 
sidue recrystallized from benzene. 0.62 crystals with 178-181° was The rose 182-182° 
after crystallization from ethy] the crystals under the microscope had the appearance coloriess rhombic 
The analysis accords with Due the solubility being 
that both the original bromo the prepared compound cannot 
easily freed from impurities. 


4.08. 


0.25 n-buty! chloride. The reaction mixture was treated with water the residue (following re- 
mova! solvent) was dissolved ligroin and passed through alumina. substance was ohtained with 
specumen 10-methy]-1,2-benzanthracene, 


from 0.5 was poured into water. The layers were and the solvent was 
driven from the upper The residue was crystallized from benzene give 0.16 with 
mixed test with specimen did not show point Yield 
the pure substance could not isolated from the mother liquor. 


The reaction between 0.5 


(dissolved dry benzene) and ethereal solution (prepared irom 0.5 and 
metallic lithium) was continued for liour, After addition 2.5 methyl iodide over period hours, 
the reaction mixture was treated with water and the solvent was driven off from the layer. The residue 
from benzene and then from ethanol, giving 0.16 crystals (48.4%) melting The pure 
compound melts 


Found 93.64, 93.94; 5.93, 5.98. Calculated 93.71, 6.29, 


acid ethereal solution n-butyllithium, prepared the usual 


way from 0.25 n-butyl chloride and 0.05 lithium,was added benzene solution 0.5 
(40 minutes, the reaction mixture was poured onto solid carbon dioxide and treated with 
Acidification the filterea, alkaline aqueous layer gave 0.27 light-yellow substance melting 
61.4% the theretical) After crystallization from ethanol, acid meits 
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solid melting was isolated from the ether-benzene layer: was impossible isolate pure 


from was ethereal solution methyi iodide. The color the 
reaction mixture became light-yellow. the expiration hours, water was added the reaction 
the was driven off from the ether-benz2ne layer and the residue was crystallized from benzene give 
1.13 colorless platelets melting Yield 72% the theoretical. After second crystallization from 
the same solvent, melted 194-195° agreement with the literature [6] 


3.338 substance: 11.550 CO,; 1.793 mig Found 94.42; Calculated 


carbon bisulfide. Dropwise was slowly made the solution 1.62 bromine (20% dissolved 
in40 carbon bisulfide. The reaction mixture was left overnight. The carbon bisulfide was driven off and 
from benzene give 1.9 substance with m.p. After crystallization from ben- 
zene-ethanol, 1.7 (60.4%) substance with 158- 152° was obtained. the 
from acetate raised the m.p. 


71.04; 


1,2-benzanthracene, dissolved dry was added ethereal soiution n-butyllithium prepared 
from 0.4 n-butyl chloride. After minutes solution 1.2 iodide run into the brown- 
colored reaction heat was developed and the reaction mixture lighier 
After twe hours the mass was worked the and the solid recovered from the ether-benzene 
layer was crystallized from benzene and ethanol give 0.25 white, fluffy melting 
The yield was €2.5 the The does not give depression m.p. with specimen 


83.89; 4.93. 


From the ether-benzene layer was isolated only 0.06 oily product. 


similar conditions isolation was effected 0.14 substance 
with from 0.5 Yield 33.3% the After 


from benzene and from ethanol, melted 
Under the microscope had the fine, prisms. 


benzene solution (prepared from dibromo compound) gave crystals me} 


157-160° (from benzene). Yield second from ethanol gave 


-1,2-benzanthracene colorless, fluffy needles with m.p. 


6.04 substance: 19.46 CO,; 3.47 Found 87.92; 6.43. Calculated 88.07, 


SUMMARY 
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compounds applicable the syntheses the corresponding derivatives 

when treated with exess n-butyllithium forms 
1,2-benzanthracene, which suitable for the synthesis 
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IMIDAZOLE DERIVATIVES 


ACYLATION 2-HYDROXYMETHYLBENZIMIDAZOLE AND THE PRODUCTS ITS METHYLATION 


Many esters formed from aminoalchohols and organic acids are physiologically active compounds, Since 
benzimidzole derivatives frequently exhibit such properties, seemed interest prepare series such es- 


ters, using derivative the aminoalcohol, namely 2-hydroxymethyibenzimidazole (I), pre- 
pared this compound the following route 


Acetylation compound (I) with anhydride presence anhydrous sodium acetate was 


out Bystrzhitsky and Przh evorsky [4] who obtained product which they assumed 
benzimidazoie 


the structure 


NH, 
NN 


The monoacety] derivative which are interested obtained performing the acylation reaction 
slightly different conditions (omission sodium acetate). The structure the substance that prepared was con- 
firmed synthesis its silver salt (IV) and iodoamine (V). 


Further acylation 2-acetoxymethylbenzimidazole the derivative (the reaction reversible) 


(CH,CO),0 


NH, 
(V) 


Consequently clear that the acetylation the reaction proceeds 
first the group this compound and diacety] compound obtained which the 
second radical the organic acid bound one the atoms the heterocycle. With the aim ob- 
taining conclusive evidence the correctness our theory the course the acetylaticn reaction and 
confirming our suggested formula for the Bystrzhitsky product, decided 
group. The inability the prepared derivative undergo 
CCH,OH further acetylation was indirectly confirmed the fact that the second 
acetyl group enters the nitrogen heterocycle when the acetylation 
performed. 
was prepared the action iodide 2-hydroxymethybenzimid- 
azole medium under pressure. Apart from this product, the methylation experiments gave 
greater lesser amounts the methoiodide Raising the re- 
temperature above 120° results secondary reaction reduction the group, The 
the components formed methylation 2-hydroxymethylbenzimidazole presented some experimental diffi- 
culties, 


Acetylation 
gave, anticipated, only the 
derivative (VIII), which in- 
capable entering into further reaction with 


CCH,OH 


Benzoylation proceeds precisely the same Lines for 
azole benzoylated, like benzimidazole, 
leads mixture the mono- and derivatives and 
(X) and product whose structure was not established, The 
and the preparation its silver salt whose structure 
gives good yield the corresponding ester 


The reaction proceeded with greater difficulty the case 
methoiodide certain was possible obtain and purify the derivative 


whercas obtam the derivative and the Starting was recovered from the reaction 
mixture, 


EXPERIMENTAL 


was synthesized condensation o-phenylenediamine with monochloracetic acid dilute 
acid medium The yield product was 75-83% the theoretical. 
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Methylation 2-hydrox 


iodide and absolute aclohol heated sealed tube 70-90° for hours, The precipitate 
(6.35 filtered off; consists the hydroiodide and its methoiodide, 


4 


dissolved 10-15 water and, under ice cooling, addition made 
ammonia the reaction alkaline, mixture 
benzimidazole (base) and the salt the quaternary compound comes down, The 
portions with 250 benzene, The residue after treatment 1.3 

the methoiodide the base goes 
into solution, The alcoholic filtrate from the reaction tube evaporated 
dryness, giving 2.9 solid This worked described 

with water, ammonia and benzene: 0.9 remains 


The benzene solutions are combined and the benzene driven off 


leave 1.8 base, Two crystalliza- 
tions from benzene give 1,2 with 146-147° (yield the 


The ammoniacal filtrates are combined and evaporated dryness; the residue worked with small 
quantity boiling absolute cooling, 0.8 methoiodide obtained. All the precipitates quaternary 
base are combined and crystallized twice from absolute alcohol. the 1-methyl-2-hydroxy- 
methylbenzimidazole obtained with The mixture salts the tertiary and quaternary 
bases can also separated repeated crystallization from alcoho!, but the yield products then very low. 


White crystals with m.p, 


The hydrochloride obtained passing dry hydrogen chloride through solution the base absolute 
and precipitating the with absolute 


The hydrciodid2 has unsharp melting 


0.1032 substance: 8,7 (19°, 760 mm), substance: 9,45 (20°, 769 mm). 


Methoiodide Colorless greenish lustrous needles with 


Methylation 2,4 2-hydroxymethy! base gave product which after crystallization 
from water 19% ammonia gave 3.8 metnoiodide with 258-259° 


Found 144,22, Calcuiated 144,05, 


The same compound was synthesized from 2-methylbenzimidazole, the above-described 
2.6 (0.02 mole) base benzimidazole gives 3.85 crude product which after two gives 
2.7 lustrous needles with Both properties and outward appearance, this was identical 
with the one described above, mixed sample gave 


giacial acetic acid are heated on-a boiling water bath for 30-40 minutes; the solution then evaporated 
dryness, giving 8.95 (98. product. Two crystallizations from benzene give 6,3 white 
Prisms with 


22.63, 
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The poorly gasoline, better water, readily solubl2 Boiling with 
hydrochloric acid and caustic alkali leads saponification the acety! radical and formation 2-hyd- 
Heating with boiling glacial acetic acid does not modify the whereas heating 
with acetic for 20-25 minutes leads formation which 
after crystallization from mixture gasoline and benzene melts 

nitrate water, which concentrated aqueous ammonia has previously been added, run in. The re- 
sultant precipitate and washed with and Yield 2.32 (theoretical) fine white crystals. 


substance: 0.1199 Ag. 0.4233 substance: 0.1528 Ag. 36.21, 36.10, 


tion added 25% NaOH and (drepwise with constant stirring) 52.1 (the theoretical amount) solu- 
tion iodine potassium iodide. Yield 0.82 white amorphous powder with m.p. 164° (with The 


percentage content iodine the obtained product determined iodometrically. weighed amount about 

acid are added. The contents are thoroughly shaken and gently heated dissolve the pre- 

cipitated black flocs. The transparent solution made the mark with Titration performed 
amounts the solution. 


Found 139.38. Calculated 40.15. 


sodium acetate acetic anhydride. The mixture boiling water bath for minutes. The 
liquid reagents are removed evaporation and the residual crystalline mass treated with smal) quantity 
ligroin. Yield 6.62 white prisms with m.p. 98°. After crystallization mixture and 
benzene, the was 


The substance sparingly soluble water, alcohol, and gasoline. slightly better benzene. Boiling with 
water for minutes quantitative yieid 2-acetoxymethylbenzimidazoie with m.p. 
prolonged storage the product 

2.5 (30% excess) acetic anhydride, and glacial acetic acid heated for hour boiling water bath. 
The liquid evaporated dryness: the yellow worked with ether give 
white which after two from 3:1 mixture gasoline and benzene gives white 
needles with m.p. 


acetic acid are heated boiling water bathfor 1.5 hour. The dark red crystals(3.8 are filtered off; the 
filtrate added absolute ether; yellow precipitated and converted into white solid after two 
ments with absolute ether and chloroform; after two crystallizations from the minimum volume absolute alco- 
hol, gives product with (with The 3.8 filtered dark crystals treated 
with 60-70 dry chloroform; large goes into solution, leaving 0.28 the above described by- 
Product. The chlorofoim solution washed with quantity aqueous solution thiosulfate 
remove the water separated; the chloroform layer dried with calcium chloride and the 


off, leaving 1.65 substance which, after three from absolute alcohoi gave about 


Anaiysis the high-melting by-product with gave the following results. 
0.1289 substance: 0.1211 substance: 0.0966 Agl. Found 43.15, 43.12. 
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the sction chloride the hydrochloride 2-hydroxymethy!bezimidazole, mole) thoroughly 


dried and pulverized hydrochloride suspended 100 boiling chlorobenzene 
far hours, the mass cooled and the precipitate filtered off. Yield 4.88 (57. 1%) 
benzimidazole; washed with pure chlorobenzene, The filtrate and wash liquor are combined and the 
distilled off leave small amount oil which partially solidified siter hours, extrac- 


White, lustrous hexagonal leaflets with m.p, Crystallizes 
from aqueous from mixture benzene andgasoline. alcohol, benzene and acetone; in- 
solubie water and gasoline, 


NaOH. substance: 4.73 0.02 NaOH. Found 71.65, 71.67 4.99, 4.82; 10.97, 


(Kjeldahl); groups 41.47, 41.95. Calculated 71.43; benzoyl groups 41.66. 


The base not saponified dilute inorganic acids; boiling with hydrochloric acid leads the hydro- 
chloride with m.p, 233-235°; from water alcohol. 


Boiling with acid gives the acid sulfate the form white, lustrous crystals with 
purified crystaliization from dilute sulfuric acid, 


The silver sait-was prepared conditions similar those for the salt 


White yield the theoretical, 


0.2964 g substance: 6.0888 Ag. 0.3010 substance: 0.0902 Ag. Found 29.96, C H N, Ag. 
Caiculated 


White, irregularly shaped crystals with 


soluble alcohol, acetone and benzene; insoluble water ether and dilute and sulfuric acids: 


decomposes when boiled with inorganic acids with saiis 


0,02 NaOH, 0,0230 substance: 6,68 NaOH, Found 8,02, 8.03 benzoyl groups 


The dark yellow oil formed during benzoylation -soluble acetone, and ethyl alcohols, benzene, 
toluene, pyridine, ether and chloroform; soluble gasoline, water, Treatment the cold with 
hydrochloric acid converts into the and benzoyl chloride 
and benzoic acid are separated, similar decompesition observed lengthy standing the oil the air 
heating The nitrogen determination (Kjeldahl) gave the following result: 


suspended absolute benzene, 3.4 (2.8 ml, 20% chloride absolute ben- 

pene added, The mixture heated the for hour, cooled, and the precipitate 
The product crystallizes from aqueous (1:4) dilute acid 


base obtained treating the hydrochloride with ammonia. After crystallization from water gasotine, 


thombic crystals melt the colé the compound readily benzene, alcohol and acetone; 
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soluble when hot water and 
0.0915 substance: 8.5 762 mm). substance: 9.9 762 mm). 
Found 10.78, 10.74. Calculated 10.52. 
SUMMARY 


group the compound subsequently disubsituted dérivatives are formed which the second radical 
the organic acid linked onc the nitrogen atoms the heterocycle. The nitrogen-methylated 
enters the group. 


The methoiodide capable acetylation the hydroxy 
group, but benzoylation effected. 
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SYNTHESES WITH THE AID ACRYLONITRILE 
XX. CYANOETHYLATION ESTERS a-AMINO ACIDS 


The cyanoethylation many types organic compounds [1] has been but that amino acids has 
hardly been studied, Only years have papers been published the amino acids 
Considering cyanoethylated derivatives amino acids are great interest, turned our atten- 
tion their formation. 


the present communication set forth the our experiments the cynoethylation esters 
a-amino acids and hydrochlorides, Depending the conditions, the reaction products are and 
esters 


suitable choice conditions can N-monocyanoethylated derivatives appreciable ccn- 
tamination with N,N-dicyanoethylated compounds, 


The materials were the and esters glycine and their 
hour with three times the amount gave derivatives yields 
phenylalanine ethyl ester gave, regardless the duration 
heating, only the derivative yield. 


The most important side reacticn appears the formation cyclic since the process 
presence alkalies bases. Moreover the yields N-cyancethylated derivatives the case the 
cyclized esters glycine were always than experiments with ethyl esters glycine and 
with the hydrochlorides the ethyl esters glycine and: 


The action acrylonitrile both without catalyst and presence 


Catalysts (NaOH, triethylamine), but anhydrous medium, didnot lead formation dicyanoethylated deri- 
But heating glycine water with excess acrylonitrile for hours 

Esters cyanoethylated amino acids are celorless liquids (some them could made 
they distt! vacuum and decompose when distilled not vacuwa, They give negative ninhydrin reaction, 


- 


When treated with ethereal solution hydrogen chloride. they form the 
with solution ammonia they give the cerresponding amides amino 
The hydrochlorides the esters and the amides cyanoethylated amino acids crystalline substances, 


EXPERIMENTAL 


(0.056 mole) freshly distilled glycinate absolute ether added mole) acry- 
amount diketopiperazine precipitated during this After separating the precipitate 
off the ether, the reaction product vacuum-distilled: mm, Yield 4,4 Le. 55.2% Color- 
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77.1 substance: 10.91 0.1 75.3 substance: 10.6 0.1 Found 


The hydrochloride was prepared adding solution Crystals (from ethanol), 
readily solubie water and boiling Found 19,53, 19,79. Calculated 


Into three-necked, round-bottomed flask, with mechanical reflux condenser and drop- 
was introduced (0,08 methyl glycinate hydrochloride, Addition was made water, 
12.6 (0.24 acrylonitrile and (with stirring for minutes 504 4.4 mole) KOH dissolved 
water, The was heated for hour The reaction product was separated from the aqueous 
and the latter was extracted 3-4 times with ether, The ethereal extracts, together with the upper layer, were dried 
with sodium sulfate, After driving off the ether and the excess the methyi ester 


The reaction was conducted experiment The amounts reactants were the same, The mixtwe 
3.4 (21.9%). Coloriess oil, crystallizing when cooled with ice. M.p. 59.5-60° (from water); readily soluble 
ethanol, ether and hot water; easily cold water, 


6.71, 6.76; 21.46, 21.47. Calculated 55.36; 6.71; 21.52. 


The forms crystals (from readily soluble water boilirg 
ethanol, Found 15,25, 15.17. Calculated 15.30. 


The reaction was performed experiment (0.048 mole) ethyl glycinate added 
Calculated: 


The forms crystals with soluble water and boiling 


methanol solution saturated 0°, The solution was kept for hows which the 
and excess ammonia were removed The solid residue was recrystallized, Platelets (from 
ethanol). Yield 1.9¢ water, and chloroform; insoluble ether. 


ture was heated for hour The eth 


The reaction was performed experiment 1b, 


were the same. The mixture was heated for hours The 

221-222* mm. Yield 4.4 Colorless oil which crystal- 
cocled with ice, but again changes into oil room temperature, Readily soluble ethanol, ether, 
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and hot water; less readily cold 


67.5 substance: 9.75 0.1 H,SO,. 55.7 substance: 8.05 6.1 Found 57.48, 
57,30; 7.46, 7.35; 20.22, 20.23. Calculated 7.22; 20.08. 


The hydrochloride forms crystals (from with m.p. easily soluble water and boiling 
ethanol. 


Found 1423, 14.38. Calculated 14,43, 


(81.4%), Soluble water and ethanol; insoluble 


53.47, 53.67; 6.78, 6.92; 30.94, 30.97. Calculated 53.31; 6.71; 


The reaction was experiment (0.04 mole) phenylalanine ethyl ester hydrochlo- 
was added water, 6.8 (0.12 mole) acrylonitrile and (0.04 mole) KOH dissolved water, and 
the mixture was heated fer hours The boiling the ester 
nine mm. Yield 8.4 (78.5%); solubie and ether, insoluble water. 


1.5116; 1.0763; Found 63.77; Calculated 


7.54, 7.42; 11.48, 11.33. Calculated 68.27; H7.36; 11.37. 


forms platelets (from with 156°; readily soluble water and boiling 


ethanol. 
Found 12. 56, 12.44. Calculated 12.54. 


withm Yield 1.4 (82.2%). Soluble water and ethanol. 


SUMMARY 
The reaction acrylonitrile with amino acids and their hydrochlorides was 


The following were prepared and characterized for the first time: the and esters N-mono- 
and and the ester also their 


The action esters acids was studied. For the first time prepared 
and characterized were the amides N-mono- and 
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THE REACTION ARYL SULFAMIDES WITH AMINES. 


the preceding communication [1] was pointed out that amines which form amides aromatic 
onic acids certain conditions primary aromatic amines. the primary amine replaced 
tertiary one, for example dimethylaniline, then the latter these cases splits off one group, and the formed 
monomethylaniline displaces the the primary the sulfamide group. 


The process displacement may also regarded acylation the primary secondary amine 


connection with our studies aminolysis sulfamides seemed interest apply the catalytic 
hydrogen chloride [1] the rupture the isothiazole ring saccharin not only the bond but 
also the S-N sulfamide linkage. The ammonia released this reaction, combining with the hydrogen 
should form ammonium chloride which the given conditions should removed from the sphere 


heating saccharin with aniline hydzochicride sealed tube 200° for minutes, however, the main 


regard the mechanism the process question, aitention may directed the views Porai- 
Koshits [2,3] the acylation amines which, our opinion, can extended series other reactions and, 
particular, the acylation amines carboxylic acid amides: 


NHR NHR 
NH, 


According this scheme, only the free amine enters into reaction; the intermediate formed 
entry the unshared electron pair nitrogen (J) into the system the carbon atom the car- 
bonyl group the amide which reacts the polarized form the product effect- 
degree basicity the competing amines, The catalytic activity hydrogen this reaction must as- 
sociated with the considerable pclarization the double bond the group due addition proton 
the oxygen and formation cation with electron deficiency the carbon atom: 


NHR NHR 


Smith and Adkins have also drawn attention the formation intermediate 
Prod 


amines sulfonic acid amides 


For example, the interaction with aniline might represented the 
scheme: 
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that event, the center addition the amine the electronophilic atom sulfur and not the carbon 


was indicated previously the phase equilibria factors exert considerable influence the cowse 
the exchange reaction. date this matter are presented the 


have also studied the interaction with p-toluidine hydrochloride: 


where the release hydrogen chloride ihe gas phase facilitated the course the reaction irom left right. 
EXPERIMENTAL 


Interaction saccharin with hydrochloride. thoroughly pulverized mixture 0.92 


with hot water; yellowish came down, m.p. 222%. after crystailization from al- 
the was the mixture with saccharin was also The residue compietely 
did when the soiution was neated. The was treated with 


saccharin with 315° 


temp. duration minutes. There was exchange reaction. 


with benzidine dinydrochloride. Molar 2:1; temp. 190°; 
tion minutes. exchange reaction took place. 


Q 


Interaction p-toluenes 


ture 0.8 and 0.6 aniline hydrochloride was heated for minutes sealed 
tube After the tube had been cooled and opened, was crushed and pulverized together with the 
tents and extracted several times with 1:1 hydrochloric acid. Benzidine was precipitated the 
extracts with came down when the solution was acidified. The 


benzidine was converted into the sulfate which was titrated with NaOH solution presence 


The precipitate after extraction was dissolved 10% NaOH solution. After filtration aad 
with charcoal, fractional precipitation was effected acidification. Fractions melting were 
corresponding Yield 0.74 (93% the theoretical). 


(0.5 was heated minutes. The pulverized melt was extracted with hydrochloric acid 


heating the water bath, Treatment the extracts with aikali brought The amount the 
was determined above. Yield 0.087 (63% the theoretical). 


The filtrate efter precipitation benzidine base was treated with hydrochloric acid until 
alkaline, decolorized with carbon and finally acidified with acetic acid. white precipitate the un- 
changed came down, m.p. test also gave m.p. 164° 


melt was pulverized and reprecipitated with hydrochloric acid from large volume 
solution (decolorization with carbon). 
was precipitated; mixed m.p. also with m.p. 
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until saturated. After driving off the ether, the mixture was heated 185° for minutes, The mass was washed 

with dilute hydrochloric acid and with hot Fro.n the aqueous extracts were precipitated colorless plate- 

diphenylamine (m.p. 54°; mixed melting point also 54°). The were gradually acidified 
Nhydrochloric and left overnight; came down after from 


SUMMARY 


The main product reaction saccharin with aniline 
New cases interaction between arylsuifamides and hydrochlorides amines were investigated. 


Suggestions about the mechanism the investigation reaction were 
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